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STEROID RECEPTOR MODULATOR 
COMPOUNDS AND METHODS 

Related Patent Apnligatimifi 
5 This application is a Qmtinuatioii-IiHPftit of United States Puent Application Serial 

No. 08/363^29, filed December 22, 1994, the entire disclosure <tf which is heiein 
incoqx>rated by reference. 

fjddoffiiyUBfffltipn 

10 This invention relates to non-stercMdal conqmunds that are modulators O-e. agonists 

and antagonists) of steroid recqytors (e.g., progestenine receptor, androgen receptor, 
estrogen receptor, glucocorticoid receptor and mineralocorticoid receptor), and to methods 
for the maidng and use of such compounds. 

IS Background of the Inventimi 

Intracellular receptm (IRs) f«Mnm a class of stnicturaliy-related genetic regulators 
scientists have named "ligand dependent transcription factors.- RM. Evans, 240 Science, 
889 (1988). Steroid receptors are a recognized subset of the IRs, including the progesterone 
receptor (PR), androgen receptor (AR), estrogen receptor (ER), glucocorticoid receptor 

20 (OR) and mineralocoiticoid receptor (MR). Regulation of a gene by such factors requires 
both the IR itself and a corresponding ligand which has the ability to selectively bind to the 
IR in a way that affects gene transcription. 

Ligands to the IRs can include low molecular weight native molecules, such as the 
hormones progesterone, estrogen and testosterone, as well as synthetic derivative 

25 compounds such as medroxyprogesterone acetate, diethylstilbesterol and 19-nortestosterone. 
These ligands, when present in the fluid surrounding a cell, pass through the outer cell 
membrane by passive diffusion and bind to specific IR proteins to create a ligand/receptor 
complex. This complex then translocates to the celPs nucleus, where it binds to a specific 
gene or genes present in the cell's DNA. Once bound to DNA, the complex modulates die 

30 production of the protein encoded by that gene. In this regard, a compound which binds an 
IR and mimics the effect of the native ligand is referred to as an "agonist", while a 
compound that inhibits the effect of the native ligand is called an "antagonist." 
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Ligands to the steroid receptors are known to play an important role in health of both 
women and men. For example, the native female Hgand, progesterone, as well as synthetic 
analogues, such as noigestrel (18-homonorethisterone) and norethisterone (17a-ethinyl-19- 
noitestosterone), are used in birth control formulations, typically in combination with the 
5 female hormone estrogen or synthetic estrogen analogues, as effective modulators of both 
PR and ER. On the other hand, antagonists to PR are potentially useful in treating chronic 
disorders, such as certain hormone dependent cancers of the breast, ovaries, and uterus, and 
in treating non-malignant conditions such as uterine fibroids and endometriosis^ a leading 
cause of infertility in women. Similariy, AR antagonists, such as cyproterone acetate and 

1 0 flutamide have proved useful in the treatment of hyperplasia and cancer of the prostate. 

The effectiveness of known modulators of steroid receptors is often tempered by 
their undesired side-effect profile, particulariy during long-term administrBtion. For 
example, the effectiveness of progesterone and estrogen agonists, such as norgestrel and 
diethylstilbesterol respectively, as female birth control agents must be weighed against the 

15 increased risk of breast cancer and heart disease to women taking such agents. Similarly, 
the progesterone antagonist, mifepristone (RU486), if administered for chronic indications, 
such as uterine fibroids, endometriosis and certain hormone-dependent cancers, could lead 
to homeostatic imbalances in a patient due to its inherent cross-reactivity as a GR 
antagonist. Accordingly, identification of compounds which have good specificity for one 

20 or more steroid receptors, but which have reduced or no cross-reactivity for other steroid or 
intracellular receptors, would be of significant value in the treatment of male and female 
hormone responsive diseases. 

A group of quinoline aiudogs having an adjacent polynucleic ring system of the 
indene or fluorene series or an adjacent polynucleic heterocyclic ring system with 

25 substituents having a nonionic character have been described as photoconductive reducing 
agents, stabilizers, laser dyes and antioxidants. See e.g., U.S. Patent Nos. 3,798,031; 
3,830,647; 3,832J71; 3,928,686; 3,979394; 4,943,502 and 5,147,844 as well as Soviet 
Patent No. 555,1 19; RX. Atkins and D£. Bliss, ^'Substituted Osumarins and 
Azacoumarins: Synthesis and Fluorescent Properties**, 43 / Org. Chenu, 1975 (1978), E.R. 

30 Bissell et al., '^Synthesis and Chemistry of 7-Amtno-4<trifiuoromethyl)coumarin and Its 
Amino Acid and Peptide Derivatives**, 45 J. Org. Chem., 2283 (1980) and G.N. Gromova 
and K.B. Piotrovskii, "Relative Volatility of Stabilizers for Polymer Materials,** 43 Khim. 
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Prom-st., 97 (Moscow, 1967). However, no biologica] activity of any kind has been 
ascribed to these compounds. 
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Summary of the Invention 
The present invention is directed to compounds, phannaoeutical compositions, and 
methods for modulating processes mediated by steroid receptors. More particularly, the 
invention relates to non-steroidal compounds and compositions which are high affinity, high 
5 q)ecificity agonists, partial agonists and antagonists for the PR, AR, ER, GR and MR 
steroid receptors, as well as to compounds with combined activity on one or more of these 
receptors. Also provided are methods of making such compounds and pharmaceutical 
compositions, as well as critical intermediates used in their synthesis. 

These and various other advantages and features of novelty which characterize the 
10 invention are pointed out with particubuity in the claims annexed hereto and forming a part 
hereof. However, for a better understanding of the invention, its advantages, and objects 
obtained by its use, reference should be had to the accompanying drawings and descriptive 
matter, in which there is illustrated and described preferred embodiments of the invention. 
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Definitions and Nomenclature 

As used herein, the following tenns are defined with the following meanings, unless 
explicitly stated otherwise. Fuithennore, in an effort to maintain consistency in the naming 
of compounds of similar structure but differing substituents, the compounds described 
S herein are named according to the following general guidelines. The numbering system for 
the location of substituents on such compounds is also provided. 

The term alkyl, alkenyl, alkynyl and allyl includes straight-chain. branched-chain, 
cyclic, saturated and/or unsaturated structures, and combinations thereof. 

The term aryl refers to an optionally substituted six-membered aromatic ring, 
1 0 including polyaromatic rings. 

The term helcroaryl refers to an optionally substituted five-membered heterocyclic 
ring containing one or more heteroatoms selected from the group consisting of carton, 
oxygen, nitrogen and sulfur, including polycycHc rings, or a six-membered heterocyclic ring 
containing one or more heteroatoms selected from the group consisting of carbon and 
1 S nitrogen, including polycyclic rings. 

A quinollne is defined by the following structure, and may be recognized as a 
benzannulated pyridine. Compounds of structures 4, 5, 13, 79, 83 and 86 herein are named 
as quinolines. 

:66: 

. e 1 

20 

An iiideno[l,2-;)quiiioUne is defined by the following stnicnife. Compounds of 
strucQires 16 (X=C) and 20 herein are named as indeno[l^-;]quinolines. 



7 6 




10 11 1 
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An indeno[24:f]qoliioliiie is defined by the following stnicnme. Conq)ounds of 
stnicture 17 (XsC) heiein are named as indeno[l^-/]quinoKnes. 




5 

A beiizo[b]furaiio[3,2-;]quiiioliiie is defined by the following stnicture. 
Compounds of stnicture 16 (X=0) herein are named as benzo[b]furano[3^-;]quinolines. 




A beiizo[b]furaiio[2^/]quinoUne is defined by the following stnicture. 
Compounds of stnicnire 17 (XsO) herein are named as benzo[b]fuFano[23-/]quino]ines. 




11 1 



15 An iiidolo[3^^]quiiioline is deflned by the following stnicture. Compounds of 

stnicture 16 (XssN) herein are named as indolo[3,2-;]quinolines. 
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An iiidolo[2^y]quuioluie is defined by the following structure. Compounds of 
structures 17 (X=N) and 29 herein are named as indolo[2.3-y)quinolines. 




A coumarino[3^-y]quinoIine is defined by the following stnicture. Compound 159 
and compounds of structures 41 and 88 herein are named as coumarino[3,4-/lquinolines. 




A 5H«chromeno[3Ay]quinoliiie is defined by the following stnicture, Compounds 
of structtires 34, 35, 42, 45 to 54, 93, 95, 97 to 99, lA, 4A, 7A to llA, 17A to 19A and 
25A to 27A herein are named as coumarino[3,4:^quinolines. 
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An 8-pyranoiio[5,6-;]qiiiiioliTC is defined by the following stnicture. Compounds 
of structures 57 (Y=0), 60 (Y*0). 63 (YsO). 69 (Y=0). 73 ( Y=0). 28A (YsO), 33A, 34A, 
37A (X=OX 38A (X»0). 40A (X^O). 41A (X^O), 45A, 65A (X»0) and 67A (X«0) herein 
are named as 8-i>ytan(mo[5,6-;]quinolines. 



6 5 4 




9 10 1 



A 10-isocoiiinariiio(4^]qiiinoliiw is defined by the following structure. 
Compounds of stmctures 57 (R2sR3sbenzo. YsO), 60 (R2sR3:M)enzo. YsO), and 63 
(R^RMienzo. YsO) herein are named as 10-isocoumarino[43-;]quinolines. 



7 




12 1 



A 10-isoquiiiolino[4^]quiiioiiiie is defined by the following structure. 
Cmnpounds of structures 57 (R2sRM)enzo, YsNH), 60 (R2sR3=:benzo. Y=NH), and 63 
(R^R^benzo. Y=NH) hmin are named as 10-isoquinolino[43-;]quinolines. 



7 




An 8>pyridoiio[5,6>j:]quiiioliiie is defined by the following stnicture. Compounds 
of structures 57 (Y=N), 60 (Y=N), 63 (Y=N), 69 (Y=N), 73 (Y=N), 28A (Y=N), 37A 
(X=N). 38A (XsN). 40A (X»N). 41A (X^N). 47A» 53A» 62A, 63A, 65A (X-N). 67A 
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(X=N), 70A, 72A, 74A, 79A, 80A, 81A and 84A herein are named as 8.pyridono[5,6. 
gjquinolines. 

6 5 4 




H 10 1 



A lQff*isochroiiieno[43:f Iquinoliiic is defined by the following structure. Compounds of 
structures 61 (R2sR3«benzo. Y«0) and 62 (R2aR3sben20. Y«0) herein are named as iOH- 
i80chronieno[43-f]quinolines. 




11 12 1 

An 8ff-pyrano[3^;]quinoline is defined by the foJIowing stnicnire. Compounds 
10 of structures 61 (Y=0) and 62 (Y=0) herein are named as 8«-pynmo[3^-glquinolines. 





6 


5 








0 












9 


10 


1 



A 10-thioisoqulnolino[4^]quinoliiie is defined by the following stracture. 
Compounds of structures 58 (R2=R3=benzo. Y=NH) and 76 (R2=R3=benzo. Y=NH) herein 
1 5 are named as 1 0-thioisoquinolino[43-g]quinoiines. 



7 
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A 9-pyrido[3,2';]qninoliiie is defined by the following stnicture. Compounds of 
stnictures 71 (YsN) and 75 (Y=N) herein are named as 9-pyrido[3^-;]quinolines. 

^654 

bPCQ2 

10 1 

5 An 8>diiiqiyraiioiio[5^]qiiloolliie is defiiwd by the following stni^^ 

Compounds of structures 58 (YsO). 76 (YsO) and 29A (YsQ) herein are named as 8- 
thiopyranono[S,6-;]quinolines. 



6 5 4 




9 10 1 



10 An 6-pyridono[5,6-^]qiiiiioliiie is defined the following stnicture. Compounds 

of stnictures 70 (YsN) and 74 (YsN) herein are named as 6-pyridono(S,6-;]quinolines. 

:0c6: 

9 H 10 1 

A 9-thiopyran«8'Oiio[5,6^]qulnoliiie is defined by the following stnicture. 
15 Compounds of stnicture 57 (Y=S), 28A (YsS), 37A (X=S), 38A (X=S). 40A (XsS), 41A 
(XsS), <5A (XsS) and 67 A (XbS) herein are named as 9-thiopyfan>8-ono[5,6-;]quinolines. 

^654 
9 10 1 

An 7-pyridoiio[5,6-/]indoliiie is defined by the following structure. Compounds of 
20 stnictures 49A, 50A, 57A, and 83A aie named as 7-pyridono[S,6-/]indoIines. 
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8 H 9 



An 5II-isochromeno[3,4-/]quiiioline is defined by the following structure. 
5 Compounds of structures 22A, 23A ai^ 24A are named as SH-isochn)meno[3,4- 
y]quinolines. 

rr 6 
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PetanedDescrintionnf 
Embodiments of the Invcntimp 

G)mpounds of the present invention are defined as those having the fonnulae: 




(D 



00 



(HI) 
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5 




(XV) 



(XVI) 

OR 



10 




(xvn) 



,5 ^> 
wherein: 

is a hcteroaryl optionally substituted with a C| - C4 alkyl. F, Q, Br, NO2. CO2H, 
C02R^. CHO. CN, CF3, CH2OH or COCH3, where is hydrogen, a C| - C4 alkyi or 
perfluoroalkyl, aiyl, heteroaiyl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, 
20 and where said R^ heteroaiyl is attached to compounds of formulas I and X through a 
caibon or nitrogen atom; 
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R is hydrogen, a Ci - Q alkyl or perfluoioalkyi, hydioxymettiyK aiyl, heteioaiyl or 
optionally substituted allyl, aiylmethyl, alkynyl or a]kenyl; 

through R* each independently arc hydrogen, F, CI, Br. I, NO2, CO2H, C02R^ 
COR^ CN, CF3, CH2OH, a C1-C4 alkyl or peifluoroalkyi, OR^ SR^ S(0)R^ S02R^ 

5 SO3H, S(NR^^)R^ S(0)(NR^^)R^ NR^^, aryl, heteroaryl or optionally substituted 

2 7 
allyl, arylmethyl, alkynyl or alkenyl, where R has the definition given above, R is 

hydrogen, a C] - C4 alkyl or peifluoroalkyi, aryl, heteioaryl, optionally substituted allyl or 
8 8 8 

arylmethyl, OR or NHR , wheie R is hydrogen, a C] - Q alkyl or perfluoroalkyl, aryl, 
heteroaiyl, optionally substituted allyl or arylmettiyl, S02R^ or S(0)R^ 

9 ]Q 

10 R and R each independendy are hydrogen, a C| - C5 alkyl or perfluoroalkyl, aiyl, 

heteroaryl or optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or R and R taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR^, or NR^R^, where R^ and R^ have the definitions given above; 

r' ^ through R^^ each independently are hydrogen, F, CI, Br, I, NO2, CO2H, C02R^ 

15 COR^, CN, CF3, CH2OH, a C1.C4 alkyl or perfluoroalkyl, OR^, SR^ S(0)R^ S02R^ 

SO3H, S{NR V)R^, S(0)(NR V)R^ NR V. aryl, heteroaryl or optionally substituted 

2 7 8 

ally], arylmethyl, alkynyl or alkenyl, whereR ,R andR have the definitions given above; 

W is O, NH, NR^, CH2. CHOH, C=0, 00=0, O=C0, NR^GO, NHC=0, 
0=CNR^, OaCNH, SC=0, 0=CS, or CHOCOR^, where R^ has the definition given above, 

20 except that when W is NH, CH2 or O in tiie compounds of formula III, then R^ ^ through 

14 4 3 9 10 

R andR cannot all be hydrogen when R , R andR are all CH3, nor can they be a 

3 

single F, CI or Br substituent with the remaining substituents all being hydrogen when R , 
9 10 

R andR are all CH3, and fiirther except that when W is O or NH in the compounds of 
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fonnula IV, ttwn thiough and r" through r'^ cannot aU be hydrogen when R^ r' 
andR^^aieallCHa: 

7 7 

X is CH2. 0, S or NR . where R has the definition given above; 
r'* is hydrogen. OH, Or", Sr". NrV. optionally snbstimted allyl, aiylniethyl. 
5 alkynyl. alkenyl, aiyl, bcteroaryl or Cj - Cio alkyl, where R is a Ci - Cio alkyl or 

perfluoroalkyl, or is an optionally substituted allyl, aiylmethyl, aiyl or heieroaiyl, and where 

R andR have the definitions given above; 
18 19 

R and R each indqwndently are hydrogen, a C] - Cg alkyl or perfluoroalkyl. 
aiyl, heteroaiyl or optionally substituted allyl, aiylmetfiyl, alkynyl or alkenyl, or r'® and 
10 R taken together can form a thiee- to seven-roembeitd ring optionally substituted with 

2 7 S 2 7 ft 

hydrogen. F. OR , or NR R , where R, r' and R* have the definitions given above; 
20 

R is a Ci - C6 alkyl or an optionally snbstimted allyl, aiylmethyl, alkenyl, aiyl or 
heteroaiyl; 

21 . 

R is hydrogen, a C] - Q alkyl or optionally substituted allyl, aiylmethyl, aiyl or 
IS heteroaiyl; 

R^ is hydrogen, a Ci - Q alkyl, F, CI, Br, I, OR^ NR V or SrI where R^ and r' 
have the definitions given above; 

R^ is hydrogen, a. Br, OR*, NR V. a Cj - Q alkyl or periialoalkyl, or is an 

optionally subsUoited allyl, aiyhnediyl, alkynyl, alkenyl, aiyl or heteroaiyl, where R^ r' 

20 andR have the definitions given above; 
24 

R is hydrogen. F, Br. CI. a Ci - C4 alkyl or periialoalkyl, aiyl, heteroaiyl, CF3, 

CFaOR^, CH2OR". or or", where r" is a C, - C4 alkyl. except dutt R^* cannot be 

CH3 when Z is O. R^, R^^ R^ and R^ are all hydrogen and R^ r" and R^* all are CH3; 

R is hydrogen, a Ci - C4 alkyl. F. CI. Br, I. OR^ NR V or SR^ where R^ and R^ 
25 have the definitions given above; 
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27 28 

R and R each independently are hydrqgm, a C| - C4 alkyi or perfluoroalkyl, 
heleroary], optionally substituted allyl, aiylniethyl, all^nyl or alkenyl, or an aryl q»tionally 
substituted with hydrogen, F» Br, OR^ or NR^^. or R^ and R^ taken together can 
fonn a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 



5 or NR^^, where R^ and R^ have tite definitions given above: 



R^^ is hydrogen, a Ci - Q alkyl or an optionally substituted allyl, aiylnMhyl, aryl or 

heteroaiyl; 

30 31 

R andR each independentiy are hydrogen, a C] -QaDcyl or an optionally 

30 31 

substituted ally], arylnietiiyU aryl or heteroaryl, or R andR taken together can form a 

10 three- to seven-membered ring optionally substituted with hydrogen, F, CI, OR^ or NrW, 
2 7 

where R andR have the definitions given above; 

32 33 

R and R each independentiy are hydrogen, a C] - C4 alkyl or an aiyl optionally 
substituted witii hydrogen, F, Q, Br, OR^ or NR^^, or R'^^ and R^^ taken together can 

2 

form a three- to seven-membered ring optionally substituted widi hydrogen; F, CI, Br, OR 

IS or NR^^, where R^ and R^ have the definitions given above; 

nisOor 1; 
YisOorS; 

Z is O, S, NH, NR^ or NCOR^ where R^ has the same definition given above; 

the wavy line in the compounds of formulas VII, XD, Xm and XVI represent an 
20 olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures depict optional double bonds, except that when 

there is a C3 - C4 double bond in the nitrogen bearing ring of compounds of formula n, then 

R^ ^ through R*' cannot all be hydrogen and R^, R^ and R^^ cannot all be methyl, and 

23 22 24 29 3 

fiinher except when R is an aryl, R ,R andR are all hydrogen, R isCHsandZis 

25 NR^ dienR^ cannot be a Ci -C4 alkyl. 
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Pxcfmbly , the compounds of f mnulae I, II. IV, X and XI comprise PR 
antagonists, the compounds of formulae V and VI comprise PR modulatocs (i.c both PR 
agonists and antagonists), the compounds of foimulae VII, Vm, xn, Xm, XIV, XV and 
XVI comprise PR agonists, and the compounds of formulae DC, XVn and XVm comprise 
AR modulates (i.e., bodi AR ^onists and antagonists). Mm prrferabiy, the con^xHinds of 
fomnilae DC and XVII comprise AR antagonists. 

The present invention also provides a phannaceutica] composition comfvising an 
effective amount of stm>id receptor modulating conipounds of the formulae: 




substimted allyl, arylmcthyl, alkynyl, alkcnyl, aryl, or heteioaiyl; 

R* is hydn^, a Ci - C6 alkyi, or R^OK), 0R6 or NR6r7 where r5 is hydrogen, 
a Ci - C6 allqrl, optionally substituted allyl, aryhnethyl, alkynyl, alkenyl, aryl, or hetcroaiyl, 
and wherein R^ and R^ each independently are hydrogen, a C] - C6 alkyl, optionally 
substituted allyl, arylmethyl, aryl, or heteroaryl; 

R^ through R^^ each independently are hydrogen, a C] - C6 alkyl, optionally 
substituted allyl, arylmediyl, alkynyl, alkenyl, aryl, or heteroaryl; 

r1 hs hydn^en, a C] - C6 alkyl, OR* or optionally substimted allyl, arylmcthyl, 
alkynyl, alkenyl, aryl, or heteroaryl, where R^ has the same definition given above, or R^ 
and R^ R^ and R^ R^ and R^ R^° and R^ \ r' and R^^ and/or r" and R^ when taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR^ or NR V, where R^ through R^ have the definitions given above, provided, however. 
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that r\ R^^ and r'^ cannot form more than two three* to seven-membered rings at a 
tune; 

Y is O, CHR^ or NR^, where R^ has the same definition given above; and 
Z is an aryl or heteroaryl group, including mono- and poly-cyclic structures^ 
S optionally substituted at one or more positions with hydrc^^, a C| -C5 alkyl, optionally 
substituted allyl, aiylmethyl, alkynyl, alkenyl. aryl, heteroaiyl, F, Q, Br, I, CN, R^CsO, 
R6r7nC=0, r60O=0. pernuoroalkyl, haloalkyi, a C| - C6 straight-chain hydroxy alkyl, 
HOCR5r8, nitro, R60C3i2. NH2. or R^R'n, where R5 through R7 have the 
definitions given above and where R^ is hydrogen, a Ci - C6 alky] or optionally substituted 
1 0 allyl, arylmediyl, alkynyl, alkenyl, aryl, or hetooaryl; and 
a phamnaceutically acceptable carrier. 

Preferred Z groups, wherein the dashed lines indicate the preferred mode of 
attachment to the nitrogen-bearing ring, include the following: 



[rest of page kit purposely blank] 




The piesent invention further provides a method of modulating processes mediated 
by steroid receptors comprising administering to a patient an effective amount of a 
S compound of tte formula: 




wherein R through R and Z have the same definitions as given above. 
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In a prefened aspect, the present invention provides a phaimaceutical coinposition 
comprising an effective amount of a steroid receptor modulating compound of the foimulae: 




(D 



OD 
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(XV) 



(XVI) 

OR 



10 




(xvn) 



(xvm) 

15 

wherein:- 

r' is a hetoxMiyl optionally substituted with a C] - C4 all^l. F, G, Br. NO2, CO2H. 
C02R^, CHO. CN, CF3. CH2OH or COCH3. where R^ is hydrogen, a Ci - C4 alkyi or 
perfluoroalkyl. aiyl, heteroaiyl or optionally substituted allyl» aiyhnetiiyl, alkynyl or alkenyl, 
20 and where said r' heteroaryl is attached to compounds of formulas I and X tivough a 
carbon or nitrogen atom; 




10 
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3 

R is hydi^gen. a C| - C4 alkyi or perfluoroaikyl. hydroxymethyl. aiyl, hetenMuyl or 

optionally substituted allyl. aiylmethyl, alkynyl or alkenyl; 
4 6 

R through R each independently are hydrogen. F, a. Br. I, NO2. CO2H. C02R^ 
COR^ CN, CF3. CH2OH, a C1-C4 alkyl or peifluoroalkyl. OR^ SR^ S(0)R^ S02R^ 
SO3H. S(NR V)R^. S(0)(NrV)R^ NR V, aiyl, hetenniyl or optionally substituted 
allyl, aiylmethyl, alkynyl or alkenyl. where R^ has the defuiition given above, R'' is 
hydrogen, a C| - Q alkyl or perfluoroaikyl, aiyl, heteroaryl, optionally substituted allyl or 
aiylmethyl, OR* or NHR*, where R* is hydrogen, a Cj - alkyl or perfluoroaikyl, aiyl, 

heteroaryl or quionally substituted allyl, aiylmethyl. SOjR^ or S(0)R^ 
9 10 

R andR each independentiy are hydrogen, a Ci - Ce alkyl or perfluoroaikyl, aryl, 
heteroaryl or optionally substituted allyl, aiylmethyl, alkynyl or alkenyl. or R* and r'° taken 
togetiier can form a three- to seven^mbered ring (qnionally substituted wi^ hydrogen, F, 
OR^ or NR V, where R^ and R^ have the definitions given above; 

r" through r'^ each independently are hydrogen, F, Q, Br. I, NO2. CO2H. C02R^ 
1 5 COR^ CN. CF3. CH2OH. a C,-C4 alkyl or perfluoroaikyl. OR^ SR^ S(0)r\ S02R^ 
SO3H. S(NR V)R^ S(0)(NR V)R^ NrV, aiyl. heteroaiyl or optionally substituted 
allyl. aiylmethyl, alkynyl or alkenyl, where R^ R^ and R* have the definitions given above; 

W is O, NH, Nr', CH2. CHOH, C=0, 0C=0, 0=C0, NR^C=0, NHC=0, 
O-CNr'', 0=CNH. SC=0, 0=CS, or CHOCOR^ where R^ has the definition given above; 
20 X is CH2. 0. S or Nr', where R^ has the definition given above; 

r'^ is hydrogen. OH. Or". Sr". NrV. optionally substituted allyl. aiylmethyl. 
alkynyl, alkenyl. aryl. heteroaryl or C] - C|o alkyl, where r'^ is a Ci - C|o alkyl or 

perfluoroaikyl. or is an optionally substituted allyl, aiylmethyl, aiyl ot heteroaiyl, and where 
2 7 

R andR have the definitions given above; 
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18 19 

R and R each independently are hydrogen* a C] - alkyl or perfluoroall^l, 

aryl, heteioaryl or optionally substituted allyl, aiylmethyl, alkynyl or alkenyl, or R*' and 
19 

R taken together can form a three* to seven-membered ring optionally substituted with 

2 7 8 2 7 8 

hydrogen, F, OR , or NR R , where R , R and R have the definitions given above; 

20 

S R is a Ci - C6 alkyl or an optionally substituted aliyi, arylmethyU alkenyl, aryl or 

heteroaryl; 
21 

R is hydrogen, a Ci - C4 alkyl or optionally substituted allyU arylmethyl, aryl or 
heteroaryl; 

R^^ is hydrogen, a C] - C4 alkyl, F, CI, Br. I, OR^, NrV or SR^, where R^ and R^ 
1 0 have the definitions given above; 

R^^ is hydrogen, CI, Br, OR*, NR V, a C| - C4 alkyl or perhaloalkyl, or is an 

optionally substituted allyl, arylmethyl, alkynyl, alkenyl, aryl or heteroaryl, where R^ R^ 
g 

and R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a Ci - C4 alkyl or perhaloalkyl, aryl, heteroaryl. CF3, 
15 CF20R^, CH20R^, or OR^, where R^ is a C| - C4 alkyl; 

R^^ is hydrogen, a C] • C4 alkyl, F, CI. Br, I, OR^ NR V or SR^ where R^ and R^ 

have the definitions given above; 
27 28 

R and R each independently are hydrogen, a Ci - C4 alkyl or perfluoroalkyi, 
heteroaryl, optionally substituted allyl, arylmethyl, alkynyl or alkenyl, or an aryl optionally 
20 substinited with hydrogen, F, CI, Br, OR^ or NR V, or R^^ and R^* taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR 



or NR V, where R^ and R^ have the definitions given above; 



29 

R is hydrogen, a C| - C6 alkyl or an optionally substituted allyl, arylmethyl, aryl or 



heteroaryl; 
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30 31 

R and R each independendy are hydrogen, a C| - Q alkyi or an optionaUy 

substituted ally], aiylmethyU aryl or heteroaiyl. or R^ and R^' taken togedwr can form a 

three- to seven-membered ring <q>tionally substituted with hydrogen, F, CI, OR^ or NR V, 
2 7 

vihenR andR have the definitions given above: 
32 33 

R and R each independently are hydrogen, a Ci • C4 allqrl or an aiyl opti(Hia]ly 
substituted with hydrogen. F, CI, Br, OR^ or NR V, or R^^ and R^' taken tt^gether can 
fwm a three- tt> seven-membered ring optionally substituted with hydrogen, F, a. Br, OR^ 
or NR V. where R^ and have the definitions given above; 

nisOor 1; 

YisOorS: 

Z is O, S, NH, NR^ or NCOR^. where R^ has the same definition given above: 
the wavy line in the compounds of fonnuhK VII, XH, Xm and XVI represent an 
olefin bmd in either the cis or trans configuration; 

the dotted lines in the structures depict optional double bonds; and 
a i^iarmaceutically acceptable earner. 

Preferably, the compounds of fcmnulae I, D. m, IV, X and XI comprise PR 
antagonists, the compounds of formulae V and VI comprise PR modulators (i.e. both PR 
agonists and antagonists), the compounds of formulae VD. Vffl. XII, Xm, XIV, XV and 
XVI comprise PR agonists, and the compounds of formulae K, XVn and XVin comprise 
AR modulators (i.e.. both AR agonists and antagonists). More preferably, the compounds of 
foimulae K and XVII comprise AR antagonists. 

In a fiirther preferred aspect, the present invention con^rises a method of 
modulating processes mediated by steroid receptors comprising administering to a patient an 

effective amount of a compound of tiie formulae I dirough XVm shown above, wherein r' 

35 

through R . W, X, Y and Z all have the same definitions as those given above for the 
preferred pharmaceutical compositicMi of the present invention. 

Any of the compounds of the present invention can be synthesized as 
pharmaceutically acceptable salts for incorporation into various pharmaceutical 
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compositions. As used herein, pharmaceutically acceptable salts include, but aie not limited 
to, hydrochloric, hydrobromic, hydroiodic, hydrofluoric, sulfuric, citric, maleic, acetic, 
lactic, nicotinic, succinic, oxalic, phosphoric, malonic, salicylic, phenylacetic, stearic, 
pyridine, ammonium, piperazine, diethylamine, nicotinamide, formic, urea, sodium, 
5 potassium, calcium, magnesium, zinc, lithium, cinnamic, methylamino, methanesulfonic, 
picric, tartaric, triethylamino, dimethylamino, and tris(hydoxymethyl)aminomethane. 
Additional pharmaceutically acceptable salts are known to those skilled in the ait. 

The PR agonist, partial agonist and antagonist compounds of the present invention 
are paiticularly useful for fenude hormone replacement therqyy and as modulators of 

10 fertility (e.g., as contraceptives, omtragestational agents or aboitifacients), either alone or in 
conjunction with ER modulators. The PR active compounds are also useful in the treatment 
of dysfunctional uterine bleeding, dysmenorrtiea, endometriosis, leiomyomas (uterine 
fibroids), hot flashes, mood disorders, meningiomas as well as in various hormone- 
dependent cancers, including, without limitation, cancers of the ovaries, breast, 

1 5 endometrium and ptxistaie. 

AR agonist, partial agonist and antagonist compounds of the present invention will 
prove useful in the treatment of acne, male-pattern baldness, male hormone replacement 
therapy, wasting diseases, hirsutism, stimulation of hematopoiests, hypogonadism, prostatic 
hyperplasia, various hormone-dependent cancers, including, without limitation, prostate and 

20 breast cancer and as anabolic agents. 

ER agonists, partial agonists and antagonists compounds of the present invention are 
useful in female hormone replacement therapy and as fertility modulators, typically in 
combination with a PR modulator (i.e., a progestin, such as Premarin®). ER modulator 
compounds are also useful to treat atrophic vaginitis, kraurosis vulvae, osteoporosis, 

25 hirsutism, hot flashes, vasomotor symptoms, mood disorders, neuroendocrine effects, acne, 
dysmenorrtiea and hormonally dependent cancers, including, without limitadon, breast and 
prostate cancer. 

GR and MR agonists, partial agonists and antagonists of the present invention can be 
used to influence the basic, life sustaining systems of the body, including carbohydrate, 
30 protein and lipid metabolism, electrolyte and water balance, and the functions of the 

cardiovascular, kidney, central nervous, immune, skeletal muscle and other organ and tissue 
systems. In this regard, GR and MR modulators have proved useful in the treatment of 
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inflammation, tissue rejection, auto-immunity, hypertension, various malignancies, such as 
leukemias. lymphomas and breast and prostate cancers, CusUng's syndnmw, glaucoma, 
obesity, iheumatoid ardiritis, acute adrenal insufficiency, congenital adrenal hypoplasia, 
osteoarthritis, riieumatic fever, systemic lupus erythematosus, polymyositis, polyarteritis 
5 nodosa, granulomatous polyarteritis, allergic diseases such as urticaria, drug reactions and 
hay fever, asdima. a variety of skin diseases, inflammatoiy bowel disease, hepatitis and 
cinhosts. Accordingly, GR and MR active compounds have been used as immuno 
stimulants and repressors, wound healing - tissue repair agents, catabolic/antianabolic 
activators and as ami-viral agents, partkulariy in die treatment of exacerbated herpes 
10 simplex viros. 

It will be understood by those skilled in the an tfiat while the compounds of the 
present invention will typically be employed as a selective agonists, partial agonists or 
antagonists, tiiat tiiere may be instances where a compound with a mixed steroid receptor 
profile is prefened. For example, use of a PR agonist (i.e., progestin) in female 
15 contraception often leads to the undesired effects of increased water retention and acne flare 
ups. In this instance, a compound that is primarily a PR agonist, but also displays some AR 
and MR modulating activity, may prove useful. Specifically, the mixed MR effects would 
be useful to control water balance in tiie body, while tiie AR effects would help to control 
any acne flare ups that occur. 

20 Furthermore, it will be understood by those skilled in Uie art tiut the compounds of 

the present invention, including phannaceutical compositions and formulations containing 
these compounds, can be used in a wide variety of combination dierapies to treat the 
conditions and diseases described above. Thus, the compounds of the present invention can 
be used in combination witti odm- hormones and odier dierapies, including, without 

25 limitation, chemodierapeutic agents such as cytostatic and cytotoxic agents, immunological 
modifiers such as interferons, interieukins, gnmth hormones and otfier cytokines, hormone 
dierapies, surgery and radiaticm therapy. 

Representative PR antagcmist compounds according to die present invention include: 
l,23.4-Tetrahydro-2,2,4-trimethyl-6-phenyIquinoline (Compound 100); 1.2-Dihydn>-2.2,4- 

30 trimetiiyl-6-(l,23-tiiiadiazol-5-yl)quinoline (Compound 101); 1.2-Dihydro-2A4-trimefliyl- 
6-(13-oxazol-5-yl)quinoline (Compound 102); 6-(4.5-Dichloroimidazol-|.yl)-1.2-dihydto- 
2.2.4-triniethylquinolnie (Compound 103); 6-(4-Bromo-l-niethylpyrazol-3-yl)-l,2-dihydro- 
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2,2,4-triinethylqumoline (Compound 104); lt2-Dihydro-2^,4-trimethyl-6-(3- 
pyridyl)quinoline (Compound 105); 6-(4-Fluorophenyl)-l«2,-dihydn>-2^,4- 
trimethylquinoUne (Compound 106); l>Dihydio-6-(3-trifluonimethylphenyl)-2^,4- 
trimethylquinoline (Compound 107); l,2-DihydnH2,2»4-trimethyl-6-(4- 
5 nitroi4ienyl)quinoUne (Compound 108); 6-(23-I>ichlorophenyl)-l^-dihydfo-2,2,4- 
trimethylquinoline (Compound 109); l,24>ihydfo-6-(2-hydroxycarbonyl'4-nitrDphen^^ 
2^,4-trimethylquinoHne (Compound 1 10); 6-(3,4-Dichlorophenyl)-U-dihydit>-2^,4- 
trimethylquinoline (Compound 111); 4-Ethyl-l^-dihydio-2^-dimethyl-6-phenylqujnoline 
(Compound 112); l,2-Dihydio-2^HUmethyMi-phenyl-4-prapylquinoline(Conq^ 

10 6K2<%loiophenyI)-i;2Hlibydm-2«2»4-trini^ylqui^^^ (Compound 114); U-Dihydro- 
2^.4-trimethy]indeno[U-g]qutnoIine (Compound 1 IS); U-Dihydro-2^,4- 
trimethyHndeno[2J*^quinoline (Compound 1 16); 8-Bromo-l,2-dihydro-2wi,4- 
trimethylindeno[U2-g]quinoline (Compound 117); l^-Dihydfio-2,2,4- 
trimethylbcnzo[b]furano[3,2,g]quinolinc (Compound 118); l^-DihydfO-2A4- 

15 trimethylbenzo(b]ftirano[2.3-/lquinoHnc (Compound 1 19); 6-Fluon>-i;2-dihydro-2,2.4- 
trimethylindeno[2,l-/)quinoline (Compound 120); 9-Fluoro-l^-dihydio-2^.4- 
trimethyHndcno[ 1 ^-gjquinolinc (Compound 1 2 1 ); 1 >Dihydro-9-hydn>xylmethyI-2;Z,4- 
tiimcthylindcno[l^-g]quinolinc (Ci)mpound 122); 8-Chloro-U-dihydro-2A4- 
trimcthyIindcno[l^-g]quinolinc (Compound 123); 8-Fluoro-l^-dihydro-2;2,4. 

20 trimcthylindeno[l,2-g]quinolinc (Compound 124); 8-AcctyM^-dihydit)-2^,4- 
trimcthylindcno[l^-glquinolinc (C:ompound 125); 6-Fluoro-l»2-dihydro-2^,4. 
trimethylindeno[U2-g]quinoline (Compound 126); 7-Bromo-l^-dihydit>-2;Z,4- 
trimcthyIindeno[2.1-yiquinolinc(Ci)mpound 127); l^*Dihydro-2^,4-trimethyl-7- 
nitroindeno[2.1-/|quinoUne (Compound 128); U-I>ihydro-2^,4-trimettiyl*8- 

25 nitroindeno[l>;]quinoline (Compound 129); 6,9-Difluon>-l,2-dihydro-2,2,4- 

trimethylindeno[U2-g]quino]ine (Compound 130); 7-Fluoro-l,2-dihydro-2^,4-trimethyl*ll- 
(thiomethyl)indeno[2,l-/Iquinoltne (Compound 131); S,8*Difluon>-l,2-d]hydro*10-hydroxy- 
2^,4-trimethyImdeno[l>g]quinolme (Compound 132); 7,9-Difluoro-l,2*dihydro-10- 
hydroxy-2^,4*trimethylindeno[l>g)quinoline (Compound 133); 7J0-Difluoro-l,2- 

30 dihydro-2,2,4-trimethyl-5-oxoindeno[3>/|quinoline (Compound 134); 7»9-Dmuoro-l^- 
dihydro-2^,4-trimethyl*10-oxoindeno[U-;]quinoline (Compound 135); 8-Fluoio-l^- 
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dihydn>-10-hydroxy-2^,4-triincthylindeno[l^-gJquinoIine (Compound 136); S-FIuoio-U- 
dihydro-2A4-trimethyl-10-oxoindeno[U.^JquinoIine(Cbinpound 137); 7-FIuoro-U- 
dihydro.2A4-triinethyl-8-nitroiiulcno[l>^]quiiK>line(Conip^ 138); SOiloro-U- 
dihydro-IO-hydroxy.2^.44riincthyIindeno[U-^Jquinoline(Com^^ 139); 6.FIboio-U- 
dihydro-22,4-triinetbyl-ia<>xoindeno[U-g]quinoline (Compound 140); 6-Fluoro-U. 
dihydio.lO-hydroxy-2A4-trimethylindenoCU.^Jquinoline (Compound 141); S^-Difluoro. 
UsIihydro-2A4.triniethyl-l(Ktrinuoroacetoxy)indeno(U.^Jqul^^ (Compound 142); 
6-(3^-Difluorophenyi)-1^.4Hetrahydro-2^.4-trinietbylquin^^^^ 143); i^. 

Dihydio-2^4^methylindolo[3^-;]quinoline(0>mpound 144); S-Ethyl-U-diliydfo-2^,4- 
trimethyUndolo(23-/|quinoiine(Cbmpottnd 145); 6-(3^Iorophenyl>l,2-dihydix>-2^,4. 
trimethylquinoUne (Compound 146); 6-(3^-Dinuorophenyl)-U-dihydro-2,2,4. 
trimethylquinoline (Compound 147); 6-(3-Fluorophenyl)-I,2-dihydn>-2^,4- 
trimethylqulnoline (Compound 148); U-Dihydn)-2A4-trimeihyl-6-(4-pyridyl)quinoline 
(Compound 149); 6-(3-CyanophenyI)-UKiihydix>-2A4-trimethyIquinoIinc (Compound 
150); 6-(3^DichlorophenyI)-U-dihydro.2,2.4-trimethylquinoline (Compound 151); 6- 
(23-DlfluorophenyI)-U-dihydro-2A4-trimethylquinoline (Compound 152); U-Dihydro- 
2^.4-triniethyl-6-(pentafluorophenyI)quinoline (Compound 153); U-Dihydro-2^,4. 
trimcthyl-6-[4-(trifluoioacetyl)phenyllquinolinc (Compound 154); U-Dihydro-2^.4- 
trimcthyl-6-(U-pyrimid-5-yl)quinoline (Compound 155); 6-(3-Cyanophenyl)-l A3,4- 
tetrahydro-2A4-tfimcthyIquinolinc (Compound 156); 5.8-DinuoK>-U^ihydio-2A4- 
trimethylindenoIU-f Jquinoline (Compound 157); 7,10-Dinuoro-UHlihydio.2A4- 
trimethylindeno[2.]-y)quinoiine (Compound 158); 8-C^ano-U-dihydro-2,2,4- 
trimethylindcnot3^-«lquinolinc (Compound 270); 6K3-Cyano-5-fluoioplienyI)-U^hydto- 
2^.4-trimethylquinoline (Compound 271); 6-(3<:yano-4-fluorophenyl).UHlihydto-2^,4- 
trimethylquinoline (Compound 272); 6K3-Cyano^nuoiophenyl).U-dlhydio-2A4- 
trimetbylquinoline (Compound 273); 6-t5-fluoio-3^trifluoiDmethyl)phenylM,2-dihydro. 
2,2.4.trimethylquinoline (Compound 274); 6-(3-chloio.2-methylphenyl)-UHUhydro.2A4- 
trimethylquinoline (Compound 275); U-Dihydio.2A4-trimediyl-6-(3- 
nitiiophenyl)quinoiine (Compound 276); 6<3-Ac^lphenyl).l,2-dlhydro-2^.4- 
trimethyiquinoline (Compound 277); 6-(3-cyano-2-raethylphenyl)-UK!lhydio-2A4- 
trimethylquinoline (Compound 278); U-Dihydro.2A4-lrimethyl^(3- 
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iiiethylphenyl)quinoline (Compound 279); 6-(S-Fluoix>-3-nitrophenyl)-l,2-dihydro-2^»4- 
trimethylquinoline (Compound 280); l,2-Dihydro-6-(3*methoxyphenyl)-2^,4- 
trimethylquinolinc (Compound 281); 6K5-Cyano-3-pyridyl)-l,2-dihydro-2^,4- 
trimethylquinoline (Compound 282); l«2-Dibydn>-2,2,4-crimethyl^2-methyl«3- 
5 nitrophenyl)quinoline (Compound 283); 6-(2-Anuno-3,S-difluorophenyl)- 1 ,2-dihydn>-2t2,4- 
trimethylquinoHne (Compound 284); 6-(3*Biomo-2-chloro-S-fluon>pbenyl)-l^-dihydn>- 
2,2,4-trimethyiquinoline (Compound 285); 6-(3-Cyano-S*fluoiDphenyl)-I^-dihydio*2^.4- 
trimethyl-3-quinoIone (Compound 286); 6-(3-Fluoro-2-methylpbenyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 287); l^-Dihydio-2t2,4-trimettiyl-6-(3- 

10 med]ylthiophenyl)quinoline (Compound 288); 6-(5-Cailon>-2-thiaiyl)-l ^Klihydro-2^,4- 
trimethylquinoline (Compound 289); l,2-Dihydio-2;2,4-trimethyl-6-(3-methyl-2- 
diienyl)quinoUne (Compound 290); 8-FIuoro-i;2-dibydn>-2,2,4-trimethyl-6-(3- 
nitropbenyl)quinoline (Compound'291); l^-Dibydro-6-(3-nitiDphenyl)-2;!,4,8- 
tetrametbylquinoline (Compound 292); 6-(S-Bromo-3-pyridy])-l^*dihydio-2^,4- 

1 5 trimethylquinoline (Compound 293); 6-(3-Biomo-2*pyridy 1)- 1 ^-dihydro-2,2,4- 
trimethylquinoline (Compound 294); 6-(3-Bromo-2-thienyl)-l^-dihydro-2^,4* 
trimethylquinoline (Compound 295); l^-Dihydn>-6-(23*5,6-tetrafluoro-4-pyridyl)-2^,4- 
trimethylquinoline (Compound 296); 5,8-Difluoro-K2-dihydro-6-(3-nitrophenyl)-2^,4- 
trimethylquinoline (Compound 297); 2,4-DiethyI-8-fluoro-I^Hlihydfx>-2-methyl-6-(3- 

20 nitrophenyl)quinoiine (Compound 298); 6-(3-BrDmopheny I)- 1 ^-dihydrD-2^,4- 
trimethylquinoline (Compound 299); 1 ^*Dihydn>-2^,4-trimethyl-6-(5-nitro-2- 
thienyl)quinoline (Compound 300); l^-Dihydro-6-(2,4^-trifluor(^henyl)-2^,4- 
trimethylquinoline (Compound 301); 6-(3-Bromo*5-flu(M^henyl)-l^-dihydn>-2,2,4- 
trimethylquinoline (Compound 302); 6-(5-Carboxaldehyde-3-thienyl)*l,2-dihydio-2^,4- 

25 trimethylquinoline (Compound 303); 1 t2-Dihydro-2,2 A7-tetiamethy l-6-(3- 

nitrophenyl)quinoline (Compound 304); 6-(5-RuorD-2-methoxy-3-nitrophenyl>l^-dihydro- 
2;Z,4-trimethylquinoline (Compound 305); 6-(3-Chlon>-2-metboxyphenyl)-l,2-dihydn>- 
2,2,4*trimethylquinoline (Compound 306); l,2-Dihydro-2,2,4-trimethyl-6-(23,4- 
trifluoiDphenyl)quinoline (Compound 307); 6-(3-Bromo-2-metbylphenyl)*i;ZHlihydro- 

30 2,2,4-trimethylquinoline (Compound 308); 7-Chloro-1t2-dibydfo-2,2,4-trimetbyl-6-(3- 
nitiophenyl)quinollne (Compound 309); 5-Chloio-K2-dihydro-2^,4-trimethyl-6-(3- 
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iutrophenyl)quinoline (Compound 310); 8-ChIoro-U-dihydio-2A4-triinethy|.6K3- 
nitrophcnyDquinoIine (Compound 31 1); 8-Ethyl-U^ydro-2^trimethyl-6-(3- 
nitropheny])quiiioline (Compound 312); 9-Chlon>-U-dihydio-2^-dinietbyl-5- 
ooumarino[3.4-/|quinoline (Compound 313); 1.2-Dihydn>-9^methoxy-2^.4-trimethy]-5- 
coumarino[3.4-/|quinoline (Compound 314); 9-Fluon>-U-dihydn>-2^4.1 l-teti»nethyl-5- 
coumarino[3,4-/lquinoline (Compound 315); 1.2-Dihydro-2^4.9-tetramethyl.5- 
coumarino[3,4-/|quinoline (ConqxNmd 316); 7-Clilon>-l^-dibydio-2^,4-triinethyl-5- 
coumarino[3.4>/|quinoline (Compound 317); (A5)-9-Chlon>-U-dihydn>-5-methoxy-2^.4- 
trimethyl-5/f-chromeno[3.4-/)quinoline (Compound 319); (iWS)-9-FIuoro.U-dihydro-2A4- 
trimethyl-5JV-chnmieno[3,4-^quinoIine (Con^Mund 328); 6-(S-Cyano-2-thienyl)-l,2- 
dihydro-2^trimethylquinoiine (Compound 451); 6.(5-Cyano-3-thienyI>U-dihydro- 
2^.4-trimethylquinoline (Compound 452); 6-(3.Fonnylphenyl)-UHlihydro-2A4- 
trimethylquinoline (Compound 453); 1 ^-Dihydro-2^,4-trimethyI-6-[3. - 
(mcthylsulfonyl)phcnyljquinoline (Compound 454); (^5)-6-(3-Cyano-5-fluorophenyI> 
1 A3,4-Tetrahydro-2^,4-trimelhyiquino]ine (Compound 455); and (iWS)-9-Chloro-l^. 
dihydn>-2^,4-trimcthyl-5-phcnyI-5ff-chromcno[3,4-/]quinoline (Compound 456). 

Representative PR modulator compounds (i.c., agonists and antagonists) acconling 
to the present invention include: (/KS)-5-ButyI-U^ihydio-2^.4-Uimethyl-5W. 
chromero[3.4-/Jquinoline (Compound 160); (^S)-I.2-Dihydio-2A4-trimetliyI.5-phenyl- 
5#-chromeno[3,4-/]quinolinc (Compound 161);(R«)-U3,4-Tetrahydio-2^-dimethyl-4- 
methylidene-5-phenyl-5//-chromeno[3,4-/lquinoline (Cbmpound 162); (il«)-5-(4- 
Chiorophenyl)-l,2Hlihydro-2^,4-trimethyl-5iirH:hromeno[3A/IquinoIine (Cbmpound 163); 
(^5)-5-(4-Chlorophenyl)-lA3.4^etnAydiD-2^-<Unietliyl^.mcthylidene-Jff^ 
/Jquinoline (Compound 164); (ie^^5K4-Fluorophenyl)-U-dihydro-2^.4^rimethyl.5tf. 
chromcno[3,4-/Iquinoline (Compound 165); («^S)-5-(4-AoelyIphenyl)-I,2-dihydlx>.2^,4- 
trimethyl-5H-chromeno[3.4-y)quinoline (C^ompound 166); (iS/S)-U-DihydK>-2^,4- 
trimethyl-5<4-methyIphenyl)-5ff-chromenoI3.4-/Iquinoline (Compound 167); (R/Sy-\a- 
Dihydro-5K4-methoxyphenyl)-2A4-trimethyl.5H<hromeno[3.4-/Jq^ 
168);(WS)-U.Dihydio-2^.4-trimcthyl-5^4Ktrinuoromethyl)phenyIl.J//H;h 
/Iquinoline (Cbmpound 169); (il^S)-l,2-Dihydro.2^,4-trimethyl-5-(ihiophen-3-yl)-5iy- 
chromeno[3,4-/lquinoline (Compound 170); (-)-U-Dihydro-2^.4-trimethyl-5-(4- 
niethylphenyl)-5/f<hromeno[3.4-/]quinoline (Compound 171); (-)-5-(4-Chlorophenyl)-U- 
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dihydn>-2^.4-trimethy]-5/r-chroineno[3,4-/]quinoline (Compound 172); (JV5)-l,2-Dihydn>- 
2^,4-trimediyl-SK3-inethylptenyl)-5H-diroineno[3,4-^^ 173); (4). 

(4/^/)-SK4^]im>plienyl>i;U.4Hetrahydio-2Z4-triiiiethy 
(Compound 174); (-)K4/^0-M4-Cbloroplieiiyl)-l^,4Hetnhydio-2^.4^inethy^^ 
S chraineiio[3.4-/lquinoliiie (Compound 175); (iV54/,Sii)-SK4-Cbloroplwnyl)-U3A 
tetrahydio-2^4^rimethyl-5ir<iiromeno[3,4^quin<4ine (Compound 176); (iV5)-5-(3- 
Chlon^ihenyl)-l^<<lihydfo-2^4^rimethyl-5tf-^inmieno[3,4^ (Cmnponnd 177); 

(A^5)-SK3<%loiopheny])-1.23.4-ietrahydio-2,2^nwthyl-4-nMthylid^ 
/Iquinoline (Compound 178); (iV5)-SK4-BrMnoidienyl)-UHlihydfo-2^.4-trinMthyl-5J^^ 

10 chromeno[3.4-/|quinoline (Compound 179): (iC/$)-5-(4-Bromopbenyl>UJ.4-tetrahydio- 
2,2-dimethyl^mediylidene-5tf«hronieno[3.4-^quino]ine (Compound 180); (A/5)-S-(3- 
BninMipheny])-1.2Klihydio-2^4-trimahyl-5#<!iiromeno[3.4-/)quim)lin (Cbmpound 181); 
(A/5)-S-(3-Bromophenyl)-l,23.44etrahydiD-2^-dinMthyl^mediylidene-5tf-^^ 
^uinoline (Cbmpound 182); (J{/5)-S^3.4-Dichlorophenyl)-l, 2-dibydtD-2^.4-trimediyi- 

1 5 5tf-chronieno[3.4-/]quinoline (Compound 1 83); (/V5)-S-(3-BronK>-2-pyridyl)- 1 ^-dihydro- 
2^,4-trimethyl-5A-chn)meno[3,4-/)quinoline (Compound 184); (JV5)-l^-Dihydit>-5- 
hydroxy-2;2,4-trimethyl-5tf-chromeno[3.4-/)quindine (Compound 185); (i{^5)-U-IXhydTO- 
2^,4-trimethyI-S-medioxy-5/^chiomeno[3.4-/|quino]ine (Compound 186); (iJ/'5)-l,2- 
DlhydrD-2^,4-tiinKthyl-S-propoxy-5tf<hromeno[3.4-/|quinoline (Compound 187); {R/Sy 

20 S-Ally I- 1 ^-dihydio-2^,4-triniethyl-5/r-chiDmeno[3,4-/]quinoline (Compound 1 88); (iWS)- 
1.2-Dihydfo-2^.4-trimethyi-S-pnq)yl-5/f<hromeno[3,4-/)quino]ine (Conqixnind 189); 
(J{^5)-U-I^ydro-2,2,4-triniethyl-5K2-pyridyl)-5tf-duonMno[3A/)quinoUn 
190);(JS^5)-SK3-Fluorophenyl)-UHlihydro-2^Atrinw^ 
(Compound 191); (iV5)-SK3-inuoropi)enyl)-U3.4-tetrahydro-2.2wiimethyl-^ 

25 5H-chromeno[3,4-/Iquinoline (Compound 192); (ie^U-Diliydfo-2^4-trimethyl-5- 
propylthio-5tf<iironMno(3,4-/)quinoUne(Cniiponnd 193); (i&5)-l^-Dihydio-5K3- 
metboxyphenyi)-2^.4^rimethyl-5tfHdiromeno[3,4-/|quinoli^ 194); (R/S) 1.2- 

Dihydro-2.2.4^rimethyl-5-[3Ktrifluoromethyl)pbenyl]-5fMi^^ 
(Conqwund 195); (it^5-(3-inuoro-4-methylphenyl)-1.2HUhydio-2;2.4-trimethyl-5iV- 

30 chromeno[3A-/)quinoline (Compound 196); (it/S)-5-(4-Bfomo-3-pyridyi)-1.2-dihydn>- 
2.2,4-trimethyl-5£r'Cliromeno[3.4-/)quinoline (Compound 197); (Je^-1.2-Dihydn>-2,2.4- 
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trimethyI-5-(3-pyridyI)-5ff-chromenot3.4-/lquinoIine (Compound 198); (ie^S-(40i]on>> 
3-nuon)phenyl)-UKiihydrc>-2^Atriniethyl-5ff<hroineiioI3.4./lqui 

199) ; (iW5)-U-Dihydro-2A4^.tetramethy|.5i5f<hromenoI3.^^^ (Compound 

200) ; (/i/S)-l>Dihydro-5-hexyI-2^/4^riinethyl-5H<Iw)n^ (Compound 

201) ; l>rahydio.2A4^metliyI-5Hs*romeno[3,4/lquinoline (Cbmponnd 202); (iMS). 
U-Dihydio-M3-methylbolyl).2A4-tranethy|.5W<lmimeno[3^^ 

(Compound 204); («/5).^Ben2y|.UHlihydio.2A4^rimediyl.5»<hromeno[3.4./)quinol^^^ 
(Compound 205); (iV5)-5H4-Biomobuiyl)-UHllhydio.2^,4-trimethyl-5W<^ 
/)quinoiine (Compound 206); (iWS)-5-BuiyI^fluon>-U-dihydro-2^.4^rimethyI.5jy. 
chrameno[3.4./|quinoline (Compound 210); (i?«)-5-Bulyl-8.fluoio.U^hydro-2^,4- 
trimethyI.5ff<hromeno(3.4./Jquinoline (Compound 21 1); (WS)-5-(3-Chlorophenyl)-9- 
fluoro-UHlihydro-2A4-trimethy|.5«<hromeno[3.4-/lquinoIine (Compound 212); (R/S)-5- 
(4-aioro.3MnethyIphenyI)^.fIuoro-UKiihydn>-2A4-trimetiiyl-5Jy-chr^ 
/Jquinoline (Compound 213); (^S)-5-(4-Chlorophenyl)-9.fluoio-U-dihydio-2,2,4- 
triniethyI-5*clm)meno[3.4-/Iquinoline (Compound 214); (^S)-9-FIuoro-U-dihydro-5-(4- 
roethoxyphcnyI)-2^.4-trimcthyl-Jff-chrDnicno[3.4-y]quinoline (Compound 215); (JV5)-8- 
Fluoro-U^ihydio-5-methoxyl-2^,4-trimethyl-Jfl<hromeno[3.4-/]quinoline (Compound 
216);(JV5)-5<4-Chloiophenyl)-8-fluoio-UKlihydro-2^.4-trimcthyl-5i/H:hromcn^ 
/Iquinoline (Compound 217); and (/J/5>9-Chlon)-5-(4-chlorophenyI)-U^ihydro-2^.4. 
trimethyJ.5tf-chroraeno[3.4-/lquinoline (Compound 218); 9-Chloro-U-dihydro-2A4- 
trimethyl.5//-chn>meno[3,4-/lquinolinc (Cbmpound 320); (iWS)-9-FIuoro.U^ihydro-5- 
methoxy-2^.4-trimcthy|.5#<hromenoI3,4-/lquinoline (Compound 322); (il*S)-9-Fluoro. 
U-dihydro-2A4-trime%l-5-thiopropoxy-5l#-chroroeno[3,4:nquinoline (Compound 323); 
(i««)-9-Fluon>-UHlihydio-2A4-triniethyI.5.propoxy-5W<hromenot3.4:flq^ 
(Compound 324); (i««)-l,2-Dihydro.9.niethoxy-2,2,4-trimethyl-5ff-chromeno(3,4. 
/Iquinoline (Compound 329); (^U-I>ihydro.2J,4,9-tetramethyI-5W-chromeno[3,4- 
/Jquinoline (Compound 330); (iWS).7-CWoro-U-dihydn>.2^.4-trimethyl-5/^- 
cliromenot3,4-/|quinoline (Compound 331); (W5)-5-(4.Bfomo.3-pyridyl).l A3.4- 
tetrahydro-2.2-<limethyl-4.mcthylidene-5W-«hromeno[3.4-/Iquinoli (Compound 347); 
(JV5).5.(3^Dinuorophcnyl)-UKlihydio-2A4-trimediyl-5WH:hromenot3,4-^^ 
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(Compound 348); (/V5>-5-(3-BronK>-5-fluoix)pheny])-1^3»4-tetrahydro-^^ 
inethylidene-S/f-€hroineno[3,4-y]quinoline (Qimpound 352); (Z)-l^rDihydro-S*(2,4,6- 
triinethylbenzylideiie)-2^,4-triiiielhy]-5tf<hr^^ (Compound 364); (Z>-S- 

BenzyIidene-9-fluoro- 1 ,2-dihydro-2,2 A 1 1 •tetramethyl*Stf-chronieno[3»4-/|quinoline 
S (Compound 377); (ie/5)-S-(4<Moioplienyl)-U3.4-tetiahydio-2^-^t^ 

diiomeno[3,4-/H-4uinoKnone (Compound 378); (Jt/5)-3-(4-Chloioidieny])-l^,4- 
tetndiydro-2^3-tetramethyl-5A^fonieno[3,4-/H-qu^ (Compound 379); (R/Sy- 

5-(4-Chloroplienyl)-l ,2-4ihydn>-2^-KUmethyl-5H'Chromeno[3 A/H-quino^ (Compound 
380); (+)-<i?*-4/,5/)-5K4-Chiorophenyl>l^»4-tetrah^ 

10 chromeno[3,4-^3«quinolinone (Compound 381); (-Hi?MU/)-S-(4-Chioixiphenyl)*l^,4- 
tetrahydio-2,2,4-trimethyl-5if<hromeno[3,4-y^3^^^ (Compound 382); (Je/3>S-(4- 

Chlorophenyl)-1^3,4^etrabydio-2^<4imethyl-SH-^ronn^ 
(Compound 383); (ieAS)-3-(3-Fluorobenzyl)-SK3-fluoiobenzylideM^ 
hydroxy-2,2,4-trimethyl-5£r<hromeno[3,4-/Iquinoline (Compound 384); (je/5)-3,S-Dibutyi- 

15 l^,4-tetrahydro-3-hydroxy-2^Atrimethyl-5/f<hiomeno[3,^^ (Compound 
385); (R/SyS'Butyl- 1 A3,4-tctrahydfo-2^,4-trimcthyI-5/f<hromcno(3,4Vl-3Hiuin^^ 
(Compound 386); (/J/5-4A50-U3,4.Tctrahydro-2A4-trimcthyl-5-phcnyl-5if- 
chromeno[3.4-/]-3-quinoIinone (Compound 387); (iVS-*A5ii)- l,23,4-Tctrahydro-2^,4. 
trimethyl-5-phenyl-5H-chrcm)eno[3,4-/]-3-quinoIinone (Compound 388); iR/S'4l,6uy 

20 1.23,4-Tcmdiydro-2A4-trimcthyl-6-phcnyl-5ff-isochromcno[3.4-^ 

(Compound 390); (/V5-4t(J/).1^3,4-Tctrahydrc>-2^,4-uimethyI-6-phcnyl-5H^ 
isochromeno[3»4*/]-3*quinolinone (Compound 391); (IZ/5-3Mji^ii)-5*(4-Chiorophenyl)- 
1 ^3*4-tetrahydro-3-niethoxy-2^,4-trimethyl-5//<hromeno[3,4:/]quinolin^ (Compound 
397);(/i/S-5/,4a,50-5-(4<»lorophcnyI)-1^3,4-tctrahydix>-3-^ 

25 chromeno[3,4-^quinoline (Compound 398); (it/S-ii;'^ii,50-5*(4-ChloiophenyI)- 1^3.4- 
tetrabydn>-3-proi^loxy-2^«4-trimethyl-5/f<hromeno[3A/]q (Compound 399); 

chronieno[3,4-/|quinoline (Clompound 400); and (it/5-4A50-3-Benzenzylidene»S-(4- 
chloropheny I)- 1 ,23«4-tetrahydm-2,2,4-trimethyl-5A*chronieno[3,4-/]qm (Compound 
30 401). 

Representative PR agonists according to the present invention include: (Z)-5- 
Butylidene-l^-dihydro-2;2,4-trimethyl-5H-cliromeno[3,4-y)quinoIine (Compound 219); (Z)- 
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5-Bcnzylidene-l ,2Hiihydro-2^ ,4-trinicthyI-5ff-chromeno(3.4-/lquinoIine (Compound 220); 
(2)-5-(4-Fluorobenzylidcne>l^HUhydro-2^.4^riinethyI-5iyK* 
(Compound 221); (Z)-S-(4-BronK)benzylidene)-UHlihydfo-2A4-trimetbyl-5l7- 
chromeno(3v4-y)quinoline (Compound 222); (Z)-S-(3-Bromobenzylidene)-U-dihydro- 
5 2^,4-trimethy]-50-cbronieno[3.4-/]quinoline (Compound 223); (Z)-S-(3- 
Chlorobenzylidene)-U-dihydiT>-2^4-trimcAyl-5ffH:hr^ 
224);(2)-5-(3-Fluorobenzylkiene)-UHfihydio-2^4-trimetbyl-5ff«iin^ 
/Iquinoline (Compound 225); (2)-5-(2^Iofobcn2ylidene>U-dihydn»-2^,4-trimethyl-5jy- 
chiomeno[3.4-/)quinoline (Compound 226); (2)-5-(2-Bromoben2yIidene)-UKlihydro- 
10 2A4-trimethyl-5/r-chiiQmeno[3,4-/)quinoline (Conqxrand 227); (2)-5-(2- 
FluorobenzyUdene)-UHJihydio-2^.4-trimelhyl-5«<hromeno[3,4-/IquiTO^ 
228);(Z)-5K23-Dinuorobenzylidene)-UHlihydro-2^.4-trimethyl-J«H:hron^ 
/Iquinoline (Compound 229); (2)-5-(2^Dinuorobenzylidene)-U-dihydio-2^,4-trimcthyI- 
Jff-chromeno[3,4-/lquinoline (Compound 230); (Z)-9-Fluoro-5-(3-nuorobenzylidene)-U- 
15 dihydro-2A4-trimethyl-5«-chromeno[3,4-yjquinollne (Compound 23 1 ); (Z)-9-FIuon>-5K3- 
methoxybenzyIidene).U-dihydro-2^.4-trimcthyl-5«K:hromcnot3,4-/lquinoIine 
(Compound 232); (Z)-8-Fluoro-5-(3-fluoroibcnzylldcne)-U-dihydro-2A4-trimethyl-5iy. 
chromeno[3,4-y]quinoline (Compound 233); (R/S-41, 5«)-5-(4-ChlorophenyI)-U^,4- 
tetnihydro-2^.4-trimethyl-5i/-chromenoI3,4./l-3-quinolinone (Compound 234); (JWM/, 
20 5/)-5K4<3)lorophenyl)-i;23Atctrahydro.Z2,4-trimethyI-5#<hnmjeno[3,4^^^ 

quinolinone (Compound 235); and (^5)-5-(4-Chlorophenyl).l A3,4-tetnihydro-2A4.4- 
tetramethyl.5//-chromcno[3.4./)-3-quinolinone (Compound 236): 5-(3-Fluorobenzy])-U- 
dihydro-2^,4-trimethyl-5/f-chromeno[3,4-/Iquinoline (Cbmpound 318); (ACS)-9-Chloio- 
l,2Hlihydro-2^,4-triniethyl-5-propyloxy-5«<hromeno[3^/lquinoline (Compound 321); 
25 (^5-ButyI-9s:hIorD-U-<iihydio-2^,4-trimeihyl-5/f-<*iwnenoP^^ 

(Compound 325); (iWS)-5-Buty|.l,2^lihydKK9-methoxy-2A4-trimethyl-5ff<hromCT 
/Iquinoline (Compound 326); (X^9-Fluon>-U-dihydro-2A4>tetramethyI-5^- 
chiDmeno[3.4-/)quinoline (Compound 327); (J&5)-9-Chlon>-l^-dihydn>-2A4> 
tetramethyl.5H-chromenot3,4-/Jquinoiine (Compound 332); (^5-(4-BromoplienyI)-9- 
30 clUoro-UKlihydio-2A4-trimethyl.5/l<hroroenoI3,4-/Jquinoline (Compound 333); (R/S)'9- 
Chloro-5-(3<hlorophenyI)-U^ihydio.2A4-trimethyl-5H-chromeno[3,^^ 
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(Compound 334); (JWS)-9-ChloiD.UKlihydro-2A4-triincthyl-5K3-roethylphen^^ 
chroineno[3.4-/)quinoline (Compound 335); (i!^9<3t]oro-S^4-chk»D-3-inetliylpiienyi)- 
l^-dihydio-2,2,4-trimelhyl-S#<duomeno[3/4:f|quinolm (Compound 336); (R/Sy^ 
Cbloro-U-dihydro-S-[3Ktriniioramelhyl)phenyI]-2^4-trimethyl^^^ 
5 /Iquinoline (Compound 337); (J&5)-$K3iloro-SH3>dichlorophniyl)-l ^-diliydny-2;^4. 
trintthyl-S/r-chimneno[3,4-/|quinoline (Compound 338); (Je<S)-9-Chlofo-l^-dihydn>-S-(4- 
metlK>xyplieiqfl)-2,2,44rimdliyl-5ff-diromeno[3,4-^ (Compound 339); (#&S)-9- 

aUoio-5K3rfluoro-4-melfaoxyphenyl>l^Hlihydio-2^.4-trimetlqrl-^^ 
/Iquinoline (Compound 340); (ief5)-9-Chlon>-SK4^orophenyi)-U-dihydn>-2^ 

10 trimethyl-S/r<hromaio[3,4-/lquinoline(Qmipound 341); (itS)-9^loio-SK3-dilon>-4- 
methoxy-S-nwthylphenyl)-l^<<iihydro-2^4*trimediyl-5ff<hro^ 
(Compound 342); (i««)-9<ailoio-5H4-fluon>-3-melhylplienyI)-UKlihydix>-2A4-tri 
Stf-chnmieno[3,4-/Iquinoline (Compound 343); (i?^9-ChIoro-5-(3-fluorophenyl)-U- 
dihydro-2^,4-trim^l-5/f-chiomeno[3.4-^quinoline (Compound 344); (it/5)-i;2-Dibydro- 

15 2^.4-trinKthyl-5-[(3.4-niethylenedioxy)phenyl]-5//-chromeno[3.4]-^uinoline (Compound 
345): (^5)-5K4<niloro-3-mcthylphenyI)-l ,2Hlihydio-2A4-trimethyI.5//-chromeno[3,4J. 
yquinoline (Compound 346); (W5)-5-(3^.Dichlorophenyl)-U-dihydro-2^,4-trimethyl-5H- 
chromeno(3.4-/Iquino]ine (Compound 349); (iS/5)-5-(3-Bromo-5-mediylphenyl)-U- 
dihydro-2^,4-trimethyl-5^-chromeno[3.4-/lquinoline (Compound 350); (J{/5)-5-(3-BronK>- 

20 5-fluorophenyl)- 1 .2-dihydro-2,2.4-trimethyl-5A-chromeno[3.4-^quino!ine (Compound 
35 1 ); (it^.^5-[4-Fluoro-3-(trifluoromethyi)phenyI]- 1 ^-dihydiD-2^.4-trimethyl-5^< 
chfDmeno[3.4-/)quinoline (Compound 353); (ACS)-9-Fluon>-l^-dihydio-2^,4-trimethyl-5- 
(3-methylphenyl)-5ff-chn>meno[3.4-/]quinoline (Cmnpound 354); (ACS)-l^.DihydiD-9- 
methoxy-2^.4-trimetbyl-5K3-metliylphenyl)-5i!r-«hromeno[3.4-/IquinoliTO 

25 355); (i««5)-9-inuoro-SK3-fluoio-4Hnetimyplienyl)-] ^-dihydro-2^ 

cliromeno[3.4-/|quinoiine (Compound 356); (A<S)-9-Fluoro-I^-dihydro-2^.4-trimethyl-5- 
[3Ktrinuoromediy])plienyl>5H-chiomeno[3.4-/|quinoline (Cbmpound 357); (i&C^9-Fluoro- 
SK4-fluQio-3-nMdiylplienyl)-UKlihydro-2,2.4-trimethyl-5A^duomeTO 
(Compound 358); (Z)-5K2,4-Dinuorobenzylidene)-U-dihydro-2^4-triniethyl-5i7- 

30 chromeno[3.4-/]quinoUne (Compound 359); (Z)-5-(3.4-Dinuoroben^lidnie)-l ^-dihydio- 
2^.4-trimethyl-5ff-chromeno[3.4->iiuinoline (Compound 360); (Z)-5-(3- 
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Huoroben2ylidene>lA3.4-tetrahydio-2^.4-trimethyI-5//H:hra^ 
(Compound 361); (2)-5-(2,6-Difluorobenzylidcne)-l^-dihydn)-2.2,4-trinirthyI-5ff- 
chroinenoI3,4-y]quinoline (Compound 362); (Z)-l A-Dihydr(>-5K2.methylbeiizylidene). 
2^,4-trimethyN5//-chromenoI3,4-/lquinoIine (Compound 363); (Z)-9-Chloro-S^2^. 
difluorobcnzyUdene)-l,2sUhydro-2A4-trimcthyl-5ff<hromeTO 
365);(?)-5-Ben2ylidene-9K*loio.l^Kiihydio-2A4-irimcthyI.5^Kd^^ 
(Compound 366); (Z)-9<ailoK>-l^-dUiydro-2A4-lrimethyI.5-(2HnetIv^ 
chiomeno[3A/)quinoline (Cbmpound 367); (Z)-S-Benzylidene-9<h]oio-U-dihydro>2,2- 
dimethyl-5H-chromeno[3.4-/)quino]ine (Compound 368); (Z)-9-Chloio-S-(2- 
fluorobenzylidene)-U-dihydro-2^4-trimeilqrl-SJ7<hronMnoP.4:^ (Cbmpound 
369);(Z)-9-Chloro-5K3-fluorobcnzylidcne).|^Klihydro-2A4-trimeA^ 
/Iquinoline (Compound 370); (£>Z)-5-Benzylidene-9-fluoio-U-dihydio-2A4-trimethyl- 
5^-chitmieno[3.4-/)quino]ine (Compound 371); (Z)-5-Bcnzylidenc-8-fluon>-U-dihydiD- 
2^,4-trimethyI-5ff<hromeno[3,4-/)quinolinc (Compound 372); (Z)-5-Benzylidenc-U. 
dihydro-9-methoxy-2^,4-trimethy|.5ff-chromcno[3.4-/lquinoline (Compound 373); (2).9. 
HuoiD-UKlihydro-2^,4-trimethyl-5K2-methylbcnryIidene)-5W<hromeno[3.4^^^ 
(Compound 374); (Z)-8-Fluoro-U-dihydro-2,2.4-trimcthyl.5-(2-methylbenzylidene)-5«. 
chromeno[3.4-/Jquinolinc (Compound 375); (Z)-l ^-Dihydro-9.methoxy.2,2,4.trimethyl.5- 
(2-methylbenzylidene)-5/f<hromeno[3,4-/Jquinoline (Compound 376); (Z)-(JWS)-5-<3. 
Fluorobcn2ylidene).lA3.4-tetrahydio-2^.4-trimcthyl-5Jy<hromcnor3.4.^ 
(Compound 389); (Z)Ki«/S)-5.(Ben2ylidene)-U^,4.tetrahydro-2^Atrimethyl.5ff. - 
chromenot3.4-/l-3-quinolinone (Compound 392); (iV5-#/.5«)-5-(3-FIuorophenyl)-U3,4- 
tetrahydro-2^,4-trimethyl-5/f-chromcno[3.4./l-3-quinoIinone (Compound 393); (RfS^Uth 
5-(3-Fluorophenyl>U3,4-tetrahydro.2A4-lrimethyl-5ff<hrome^ 
(Compound 394); (^5-^/.50-l A3.4.TetrahydK)-2A4^rimethy|.5-t3- 
(trinuoronicthyI)phenyI>5ffs*romeno(3,4-y]-3-qulnolinone (Compound 395); {R/S-4l,5u)- 
lA3.4-Tetrahydro-2A4-trimethyl-5-PKtrifluoromethyl)phenyIJ.5ff<hromOT 
quinolinone (Compound 396); (i««^/4«)-5-(4-ChIorophenyl).l^A4-tetrahydro.2A4- 
tri^lethyl-5/fH:h^mleno[3,4-/^3•quinoltnone (Compound 402); (it/S^U/).S-<4- 
ailorophenyl)-lA3,44et«hydiD.2^,4-trinMthyI.5ff<hromeno[3^^^ 
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(Compound 403); and (JVS)-5-ButyI-U-<iihydio-2A4,9-tetramethyl-5#<hromeno[^^^ 
^quinoline (Compound 457). 

Representative AR modulator compounds (i.e., agonists and antagonists) accoiding 
to the i»esent invention include: l,2-Dibydio-2^4-trinietliyi-6-metlioxynwihyl-8- 
pyianono[S^g]quinoline (Compound 237); I,2-IMhydro-2,2A-triniethyl-6-trifluofQmethyl- 
8-iqnanono[S.6-g]quindine (Compound 238); l,2-Dihydn>-2,2Atrimethyl-10^ 
isocoumarino[43-;]quinoline (Dmqwund 239); U-Dihydn>-2.2.4-trimethyl-10- 
isoquinolono[43-«]quinoline(Compound240); 1.2-Dihydro-2;2^.6-tetfamethyl-8- 
pyridono[S.6-;]quinoline (Compound 241); I.2-Dihydro-10-hydroxy-2.2.4-triniethyl-10jy- 
isochionieno(43-g]quinoline (Compound 242); 1, 2-Dihydn>-2Z4.6-tetramediyl-8H- 
pyrano[3^-;]quinoline (Compound 243); (JV5)-U3ATetrahydn>-2.2A«imethyl-10- 
isoquinolono[43-g]quinoline (Conqwund 244); i;Z-DibydiD-2,2.4-trimethyl-10- 
thioisoquinolono[4.3-«]quinoline (Compound 245); (+)-l A3,4-Tetrahydro-2^.4-trimethyl- 
10-isoquinolono[43-«]qulnoline (Cbmpound 246); 1.2-Dthydn>-2^4-trimethyl-6- 
trifluoromethyI-8-i^ridono[5.6-«]quinoline (Compound 247); (i?/5)-1^.4-Tetrahydn>- 
2^,4-trimethyl-6>trifluoromethy]-8-pyranono[5.6-;]quinoline (Compound 250); 1^- 
Dihydio-2^.4-trinMthyl-6-trifluoromethyl-8-thiopyranono[5,6-g]quinoline (Compound 
25 1 ); {R/Sy 1 ,23.4-Tetrahydn>-2;i.4-trim^y l-6-trifluoromethyl-8-thiopyranono[5.6- 
gjquinoline (Compound 252); 6-Chloio(difluoro)niethyl-U-dihydro-2.2.4-trimed)yl-8- 
pyranono[5,6-;]quinoline (Compound 253); 9-Acetyl- I^-dihydn>-2^,4-trinwthyl-6- 
trifluoIomethyl-8•pyridono[5,6-«]quinoline (Compound 254); l>I>ihydro-2A4,10- 
tetramethyI-6-trifluoromethy]-8-pyridono[5,6-;]quinoIine (Compound 255); 1^-Dihydn>- 
2^.4-trimethyl-6-(1.1^.2^-pentanuoroethyl)-8-pyranono[5,6-g]quinoline (Compound 256); 
(A/S>-6-Chloro(difluoro)methyl-1^.4-tarahydro-2^4-trimethyl-8^ 
glquinoline (Compound 257); 7<aUoio-U^b1iydio.2^.44rinMthyl-64rinuoroniBthyl-8- 
I^ranono[S.6-g]quinoline (Compound 258); (Je^5)-7-Chloio-U3.4-tetfahydn>-2^.4- 
trimethyl-6-trifluoromethyl-8-i^nnonp[5,6-g]quinoline (Compound 259); i;23,4- 
Tetrahydro-2^4-trinMthyl-Mfluoromethyl^pyridono[5.6-g]quinoline (Compound 260); 
U-Dihydro-2^4.9-tetnunethy]-6-trifluoromethyl-8-nrridono[5,6-g]^ 
261 ); 1 ;S-DibydiD-2^,4-trimethyI-8-trifluoiomethyl-6-pyridono[5>g]quinoline 
(Cmnpound 262); 6-(Dichlon)(etlioxy)methyl]-UHiihydio-2;2.4-trimetby!-^pyraiono[5.6- 
glquinoline (Compound 263); 5-(3-FUfyl)-U-dihydro-2,2.4-trimethyl^pyranono[5.6- 
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;]quinoline (Compound 264); U-Dihydio-l,2^,4-tetniinethyl-6.trifluoronieUiyl-8- 
pyranono[5.6-g]quinoline (Compound 265); U-Dihydro^nuoroineihyl-2^.4-trimetliyl. 
9-thiopynui-8-onoI5,6.^] quinoline (Compound 266); l.2J)ihydio.UA4.9-pemaroethyl-6. 
trifluoromethyI-8-Ryridono[5,6.^JquinoIine (Cbmpound 267); 7-Chloro-l^-dihydro-2A4- 
triniethyI-6^rinuoroinethyl-^Bfridoiio[5,6-^JquiiioliM (Compound 268); and 6- 

CWoro(difluoio)methyI-U^ydtD.2A4^rimed»yl^pyridono[5,6-«]quM (Compound 

269);(i««).l^3.4.Tetrahydro.lA2,4-teti«roctfiyl^trinuororaethy|.^^ 

«]quinoiine (Compound 404); (iW5>5K3.FuiyI)-I A3v4.tetiBhydio-2A4.trimethyl.8. 

pynnono[S.6-«]quinoltne (Compound 405); 5^3-Riiyl).|,2^hydro-I A2,4.tetiamethyl-8- 

pynnono[5.6-«]quinoline (Cbmpound 406); S^-FtaryD-U^Bhydro-l A2.4-tetiwntthyI^ 

thiopyranono(5,6-«]quino]ine (Compound 407); 6<3ilow).5-(3-fiiiyI)-1.2-dihydro-l,2A4- 

letrametbyl^pyiBnono[S.6-«]quinoline (Compound 408); U3.4-TetnAydro-2.2.4,10- 

tetramethyI^trifluororoetbyW.pyridono[5,6-^]quinoIine (Compound 409); (/!/5)-l,23.4- 

Tetrahydio^raethyI-6^rifluoiomcthyl.8-pyranono[5.6-^JquinoI^ (Cbmpound 410); U- 

Dihydro-2^Klimcdiyl-6-trinuoromethyl-8-pynmono[5,6-riquinoIin (Compound 41 1); 

lA3.4-Tetrahydro-2,2HlimethyI^trifluorome%l-8-pyiOTono[5.6-^]qnm 

412); U3.4-Tetnihydro^trinuoromcthyI-8-pyranono[5,6-g]quinoline (Compound 4 13); 

(^S)-4-Bhyl-U,3AtctrahydrD-6-trinuoiDmediyl-8-pynmonor5.6-glquinoIi 

414); (^5)-U3.4-Tetnihydro-l,4Klimcthyl-8-pyranono[5.6-gJquinoIine (Compound 415); 

(^5)-4-EthyI-U3.4-tetrahydro-l-methyl-8.pyranonoI5,6-j]quinoline (Compound 416); 

23-Dime%l-U3.4-tetnihydro^trifloromediyl^pyridono[5.6-/lquinoM^ 

417); {R/S)-\ .23.4-teti^ydit>-6-trinuoromethy!-2.2,4-irimethyl-8-nrridono[5,6-/l-^ 

quinolinone (Compound 4 18); 5-Trinuoromethy|.7.f>yridono[5,6^]indoHne (Compound 

419); 8-(4-Chloroben2oyI>5-trinuoromethyl-7^dono{5.6-«lindoline (Cbmpound 420); 

7-rm-Butyloxycai1>anK)yI-U^hydn>-2^3-trimeUiylquinoline (Compound 421); 1A3,4. 

Tctrahydro^trinuoit)meihyl-8.pyrkionoI5,6-/|quinoline (Compound 422); U.Dihydio-6- 

trifluoromcthyI-1 A2,4-tctramethyl-8-Ryridonot5,6-/JqulnoIine (Compound 423); 3,3- 

I>iniethyl.5-trifluoiomethyl-7-pyridonoC5.6^]indoline (Compound 424); (iWS)-! A3.4- 

Tetrahydro-»-roediyI-6-(trifluoromethyI).8-pyridonoC5.6-^ Jquinoline (Compound 425); 

(«^5)-133.4-TetrahydiD^methyl^trinuoromethyI)-8i)yridono[5.fr^^ 

(Compound 426); UA-Trimetfiyl-U3.4-tetraliydio^trifluromethy|.8-pyranonot5,6- 
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;]quinoline (Compound 427); •2,3»4*Tetrahydio-4-piopyl-6-trifluorometh 
pyranono[S«6-g]qumo]ine (Compound 428); 1^3t4-Tetrahydro-2,2,4-trimethy]-6- 
trifluoromethyl-9-thiopyiBn*8-ono[S,6-g]quinoiine (Compound 429); 1.2-Dihydio*i;S^,4- 
lBtramethyl-6-trifluoiomethyl-9-thiopyran-8Kmo[S,^^^ (Compound 430); 1.23,4- 

S Tetrabydro-l,2^-triniethyl*6»trifluoron)ethyl-8-pyri^^ (Compound 431); 

l,2,3,4-Tetrahydfo-l-mediyl«4-propyl<^trifluon>methyl-8-^ 
(Compound 432); l^,4-Teanhydio-l(>-hydmxymethyl-2^4-triniethyl-^ 
8-pyridono[S,6-g]quinoline (Compound 433); 1.23*4-Tetfahydn>-l^,2,4-tetFannethyl-6- 
trifluofomethy]*9-thiopyran-8-ono[5,6-x]quinoline (Ccmipound434); 1^,4-Tetrahydio- 

10 2,2,9-trimethyl-^triflu(Homethyl-8-pyridono[S«6-;]quim>U (Compound 435); {R/Sy 
l;23*4-Tetrahydro-3*methyl-64ijfluoromethyl-8-pyridono[S,^^ 
436); 1 ;23*4-Tetrahydro-33*dimethyl-6-trifluoromethyl*8-pyridono[S,^^ 
(Compound 437); (il/5)1 ,23«4-Tetrahydro-2,23-triniethyl-^trifluoro 
pyridono(5,6-g]quinoHnc (Compound 438); (i?/S-2/.4ii)-l^,3,4-Tctrahydro-2,4-dimcthyl-6- 

1 5 trifluoromethy l-8*pyridono[S,6-|f Iquinolinc (Compound 439); (iW5-2/,4ii)-4-Ethyl- 1 ^3,4- 
tetrahyd]t>-2-methyl-6-trifluoroniediyl-8-pyranono[S,6-;]quinoIi (Compound 440); (R/S- 
H^uy 1 ^3t4-Tetrahydit>-23-diniethyI-6-trifluoromethyl-8-pyridono[5,6-;]^^ 
(Compound 441); (/Z/5-2/3/)-l*23*4-Teti^ydro-23HUnnethyl-6-trinuonim^ 
pyridono[5,6-s]quinoline (Compound 442); (i?/S)-l A3,4-Tclrahydro-2,33-lrimcthyI-6- 

20 trifluoromethyl-8-pyridono[S,6-;]quinoline (Compound 443); (/I/5)-l,23*4-Tetrahydro-2- 
methyl-6-Crifluon>methyl-8-pyridono[S,6-g]quinoltne (Compound 444); (iZ/5>4-Ethyi- 
1^3.4-tetrahydro-64rifluoromediyl-8-pyridono[S,6-;]quinoH^ (Compound 445); {RIS-IU 
3u)-l^,4-Tetrahydn>-23«94rimethyl-64riflu(minie^ 
(Compound 446); (JV5)-l,23,4-Tetndiydio*4-pfopyl-6-trifluorom^ 

25 g]quinoline (Compound 447); (JV5)-3-EdiyI-U3»4-tetfahydn>-2,2-dimediyl-6- 

trifluoromethyI-8-pyridono[5,6-;]quinoiine (Compound 448); (JV5)-l^,3,4-Tetrahydio-2^- 
dimethyl-6-crifluoioniethy)0-ptopyl-8*pyridono[5,6-g]quinoline(C^ and 1- 

Methyl-5-lrifluoromethyl-7*pyridono[5,6*/)indoUne (Compound 450). 

Compounds of the present invention, comprising classes of quinoline compounds 

30 and their derivatives, that can be obtained by routine chemical synthesis by those skilled in 
the art, e.g., by modification of the quinoline compounds disclosed or by a total synthesis 
ipproach. 
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The sequence of steps for several general schemes to synthesize the compounds of 
the present invention are shown below. In each of the Schemes the R groups (e.g., r', R^. 
etc...) coirespond to the specific substitution patterns noted in the Examples. However, it 
will be understood by diose skilled in the art that other functionalities disclosed herein at the 
5 faidicated positions of compounds of formulas I throught XVm also comprise potential 
substituents for the anali^ous positions on the stractures within the Schemes. 
Schemel 



10 



20 



acetone, I2 



4 H ^3 - H CHj 



The process of Scheme I begins with the nitration of an arene (stracture 1) with, for 
example, nitric acid in combination witfi sulfuric acid. n»c nitro compound (structure 2) is 
then reduced to the corresponding aniline (structure 3) with, for example, hydrogen over a 
metal catalyst such as palladium on carbon. The aniline is converted to a l,2-dihydro-2,2.4- 
15 trimethylquinoline (structure 4) by treatment with acetone and a catalyst in a process known 
as the Skraup reaction. Sge R.H.F. Manske and M. Kulka, The Skraup Synthesis of 
Quinolines". Organic Reactions 19S3, 7, 59. the disclosure of which is herein incorporated 
by reference. The catalyst may be an acid, such as p-toluenesulfonic acid, hydrochloric acid, 
sulfuric acid, or trifluoroacetic acid, or preferably the catolyst may be iodine. The 
dihydroquinoline may be reduced with, for example, hydrogen caulyzed by a metal catalyst 
such as palladium on carbon, to afford a 1 A3.4-tetrahydro-2.2,4-trimethylquinoline 
(structure 5). Note that many nitro compounds (stracture 2) and anilines (structure 3) are 
commercially available, and the synthesis of compound of stracture 4 would thus start with 
the conunercially avaihible material. 
25 Scheme II 
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The process of Scheme 11 begins with the conversion of 4-bromoaniiine (Compound 
5 6) to 6-bromo- 1 ,2Hlihydro-2,2,4*trimethylquinoline (Compound 7) by treatment with 

acetone and a catalyst as described above (the Skraup reaction). The aniline nitrogen is then 
protected. For example, protection as the /-butyl carbamate requires dqirotonation with a 
strong base, for example, n-butyllithium, followed by reaction with di-f-butyldicarbonate to 
afford the protected quinoline (Compound 8). The bromine of Compound 8 is then replaced 
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with lithium by a lithium-halogen exchange reaction with an alkyUithium. for example. /- 
butyllithium. The organolithium intennediate is then allowed to react with a trialkylborate 
such as trimethylborate to afford, after mild acid hydrolysis, the bonmic acid (Compound 9). 
Treatment of Compound 9 with an aiyl. heteroaiyl. or vinylfaramlde compound in the 
5 presence of a catalytic amount of a palladium species, for example. 

tetrakis(triphenylphosphine) palladium, and aqueous base affoids a 6-suiKtituled quinoline 
(stnicture 10). via a soiled Suzuki crossed-coupling. S& A. Suzuki, "Synthetic Studies 
via the Cross-Coupling Reaction of Oiganoboron Derivatives with Organic Halides". Pure 
AppL Chem. 1991. 63, 419. the disclosure of which is herein incoiporated by reference. 
10 Deprotection of a compound of stracture 10 with acid, for example, trifluoroacetic acid 
affords the 6.substituted-l ,2-dihydn>-2.2.4-trimethylquinoline (stnicture 4). 

Alternatively, the C(4) methyl group of a compound of stnicture 10 may be oxidized 
with, for example, selenium dioxide to affonl the 4-(hydroxymethyl)quinoline (stnicture 
11), which may in turn be converted to the conesponding bromo compound (stnicture 12), 

15 for example with triphenylphosphine and carbon tetrachloride. The bromine atom of a 
compound of stnicture 12 may be replaced with an alkyi, aryl, or heteroaiyl group by 
treatment with the corresponding oiganomagnesium compound in the presence of a copper 
salt such as coppcid) iodide. Removal of the protecting group with acid, for example, 
trifluoroacetic acid affonls die 4,6-disubstituted-I.2-dlhydro-2.2,-dimethylquinoIine 

20 (stnicture 13). 
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Scheme ni 




5 The process of Scheme ID involves the direct coupling of Compound 8 with an 

organoboron species, for example phenylboronic acid, in the presence of a palladium 
catalyst such as tetrakis(triphenylphosphine)pal]adium and a base such as potassium 
carbonate. The coupled product (structure 10) is then deprotected with acid, for example, 
trifluoracetic acid, to afford the dihydroquinoline 4. 

10 



Scheme IV 




The process of Scheme IV begins with a polycyclic aronuttic nitre compound 
1 S (structure 14) and is similar to the conversion of compounds of structure 2 to compounds of 
strocture 4 (Scheme I)* Thus, reduction of the nitro group with, for example, hydrogen over 
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a metal catalyst such as palladium on caibon, followed by cydization with acetone in die 
presence of a catalyst such as iodine affords two regioisomeric dihydroquinolines (structures 
16 and 17). 

Scheme V 




IS 122 



The process of Scheme V involves the reduction of an ester such as Compound 18 to 
the corresponding methyl alcohol (Compound 122) with a metal hydride reagent, for 
example, diisobutylaluminum hydride or lithium aluminum hydride. 

Scheme VI 




IS 



The process of Scheme VI involves the reduction of the fluorenone (structure 19) to 
a fluorenol (structure 20) with a reducing agent, for example a metal hydride such as 
diisobutylaluminum hydride, sodium borohydride, or lithium aluminum hydride.. 
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Scheme VII 




57% HI, P(fed) 
CHaCQsH 




27 

The pnxress of Scheme VII involves the preparation of a fluorene from acyclic 
S precursors. The process of Schraie VII begins with the copper-niediated coupling of 
inethyl*2*bromo-5-fluorobenzoate (Compound 21) with 2«fluoroiodobenzene (Compound 
22) with» for example, copper powder at elevated temperatures, a process known as an 
UUman coupling reaction. M. Sainsbuiy, "Modem Methods of Aryl-Aryl Bond 
Formation", Tetrahedron 1980, 56, 3327, the disclosure of which is herein tncoiporated by 
10 reference. Hydrolysis of the methyl ester with base, for example, potassium hydroxide, 
affords the corresponding 2-bipheny!carboxylic acid (Cdmpound 23). Intramolecular 
Freidel-Crafts acylation of the corresponding mixed anhydride, prepared by treatment of 
Compound 23 with, for example, thionyl chloride followed by a strong acid such as 
trifluoromethanesulfonic acid (See B. Hulin and M. Koreeda; "A Convenient, Mild Method 
1 5 for the Cyclization of 3- and 4-Arylalkanoic Acids via Their Trifluoromethanesulfonic 
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Anhydride Derivatives". J. Org. Chem. 1984, 49, 207. the disclosure of which is herein 
incorporated by reference), affords 2.S-diOuoronuorenone (Compound 24). Nitration of 
Compound 24 with, for example, concentrated nitric acid affbids 4.7-dinuoro-2« 
nitrofluorenone (Qmipound 25). Reduction of Compound 25 with, for example, hydrogen 
5 over a metal catalyst such as palladium on carbon. afTofds the corresponding anUine 
(Compound 26). Conversion to the dihydroquinoline with acetone and a catalyst such as 
iodine, followed by reduction of the ketone with a reducing agent such as 
diisobutylahiminum hydride, affords Conqwund 132. 

10 Alternatively, the ketone functionality of Compound 26 may be exhaustively 

reduced to the methylene compound (Compound 27) with, for example, hydroiodic acid, red 
phosphorous, and acetic acid. Ssg M.J. Namkung. T.L. Fletcher and W.H. Wetzel, 
"Derivatives of Fluorene. XX. PHiorofluorenes. V. New Difluoro-2-acetamidofluorenes 
for the Study of Carcinogenic Mechanisms", J. Med. Chem, 1965. 8, 551. the disclosure of 

1 5 which is herein incorporated by reference. 

Scheme VIII 




The process of Scheme VIII involves the alkylation of N(5) of an indolo[2.3. 
/)quinoline (structure 28) by deprotonation with a strong base, for example, sodium hydride, 
followed by alkylation with an alkylating agent such as iodomethane. 
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Scheme IX 




S The process of Scheme IX begins with the nitration of 2-biphenylcarboxylic acid 

with, for example, concentrated nitric acid, to afford a mixture of nitro compounds, 
including 4,2'-dinitro-2-biphenylcarboxylic acid. The crude material is heated to 150-I70**C 
in a high-boiling solvent such as dimethyiacetamide to effect cyclization of 4,2'-dinitro-2* 
biphenylcarboxylic acid to the corresponding benzocoumarin. Sss G.L Mtgachev, 

10 "Investigations in the Series of Oitho-SubstitutedBi-phenyls. 1. Nitration of 2- 
Biphenylcart>oxy]ic Acid and the Chemical Properties of its Nitro Derivatives", Zk 
Organich. Khim. 1979, 75, S67, the disclosure of which is herein incoiporated by reference. 
Reduction of the nitro group with, for example, hydrc^n over a metal catalyst, affords 
Compound 31. Treatment of Compound 31 with acetone in the presence of a catalyst, for 

1 5 example, iodine, affords Compound 159. The addition of an oiganometalltc reagent, such 
as an organolithium or organomagnesium reagent, to Compound 159, affords an 
intermediate which may be reduced by a trialkylsilane, such as triethylsilane, in the presence 
of a strong protic acid such as trifluoroacetic acid or a Lewis acid such as boron trifluoride. 
One or both of two regioisomeric products, structures 32 and 33, are thus obtained. 
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SchoneX 




Ha.PdC 




The process of Scheme X involves the reduction of a dihydroquinoline (structure 32) 
5 to a mixture of two diastereomeric U3.4-tetfahydroquinolines (stractures 34 and 35) with, 
for example, hydrogen over a metal catalyst such as palladium on caibon. 



1 0 [rest of page left purposely blank] 
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Scheme XI 

R'YVOCHj 1) n-BuU.THF.-78»C R'v^^^OCH, 

A^Br 2) B(OCH,), R''^B(0H), 

I NaaCOj. DME RfA,jAv|j^ 

(Ph3p)4Pd(cat) CHjOjC^^^-^NOj 



CO2CH, 
Brv^^s^ 37. 2.0 M 



1) KOH,EtOH.H20.THF R' 



2) SOCI, 

3) AICI3 

4) PdC. H, 



40 



NH2 



120 •C 




1) RMet 



'3 2) BF3-E^O. EtaSiH 




S The process of Scheme XI involves the preparation of benzocoumarins from acyclic 

precursors. Thus, an ortho-bromoanisole (structure 36) Is lithiated with an alkyllithium, for 
example, it-butyllithium, and allowed to react with a trialkylbcMate such as trimethylborate. 
Hydrolysis of the intermediate with acid, for example, dilute hydrochloric acid, affords the 
corresponding boronic acid (structure 37). Palladium-catalyzed coupling of a 2- 

10 medioxyphenylboronic acid (stracture 37) with methyl 2*bromo-5-nttrobenzoate 

(Compound 38) with a palladium catalyst such as tetrakis(triphenylphosphine)palladium and 
an aqueous base such as aqueous potassium carbonate, affords the biphenyl carboxylate 
(structure 39). Hydrolysis of the ester with base, for example, potassium hydroxide, is 
followed by conversion of the acid to the acid chloride with, for example, thionyl chloride. 

IS Intramolecular acylation is then effected by a Lewis acid such as aluminum trichloride. 
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Reduction of the nitro group with, for example, hydrogen over a metal catalyst, affords die 
desired aniline (structure 40). Treatment of compounds of structure 40 with acetone and a 
catalyst such as iodine affords the dihydroquinoline (structure 41). The addition of an 
oiganometalUc reagent, for example an organoHdiium or oi^omagneshim reagent, to a 
compound of sovcture 41, foUowed by ovatment of die intennediate widi a strong piotic or 
Uwis acid and a trialkylsilane. for example, boron trifluoride and triediylsllane. affoids a 
compound of stivcoire 42. 

Scheme XII 




The process of Scheme XD is an alternative syndiesis of compounds of structure 40. 
Thus, direct couplhig of a 2-medioxyphenylboronic acid (structure 37) widi 2.bronio-5. 
nitrobenzoic acid (Compound 43) affords dw biphenylcaiboxylic acid (stnicture 44). 
Treatment of a compound of stiucnire 44 with, for example, diionyl chloride, followed by 
die addition of a Uwis acid, for example aluminum trichloride, and reduction wiUi. for 
example hydrogen over palladium on carbon, affords compounds of stiucnire 40. 
Compounds of structure 40 may be converted to compounds of stiucnire 42 as described in 
Scheme XI. 
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Scheme Xm 




5 The process of Scheme XIII involves the addition of an organometallic reagent, for 

example an organomagnesium or organolithium reagent, to a compound of structure 41. 
Dehydration of the intermediate thus derived may be catalyzed by an acid, for example, 
para-toluenesulphonic acid, to afford compounds of structure 45. 




r'xh. p-TSA 




TMSOTf 



47 
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or 



The process of Scheme XIV involves the reduction of a compound of stnicture 41 
with a metal hydride, for example, diisobutyialuniinum hydride, to affbid a compound of 
structure 46. Treatment of a compound of structure 46 with an alcohol such as methanol 
a thiol such as propanethiol in the presence of an add such as ^oro-toluenesulpbonic acid 
affords a componnd of structure 47 (X« O or S). Treatment of a ketal of structure 47 (XsQ) 
with an aUyl silane and a Lewis acid such as trimethylsilyl trifluoiomethanesalfonale affoids 
a conqwund of stnicture 48. 
Scheme XV 




42 



1) n-BuU 

. CH3 2) BOC2O 
W CH, 




1) BHrTHF 

2) HaC 
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The process of Scheme XV begins with the protection of the nitrogen atom of a 
compound of structure 42, which involves deprotonation with a strong base, for example* n- 
butyllithium, followed by reaction with an anhydride, for example, di-/err-butyl dicaibonate. 
Hydroboration of a compound of structure 49 with a borane species, for example, borane- 

S tetrahydrofiiran, followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a mixture of two diastereomeric 3*hydroxyltetrahydroquinolines 
(structures 50 and 51). Separation of the isomers followed by oxidation with tyfucal 
oxidant, for example, pyridinium chlorochromate, and deprotection with a strong acid, for 
example, trifluoroacetic acid, affords compounds of structures 52 and 53. 

10 Alternatively, a compound of structure 50 or 51 may be oxidized with, for example, 

pyridinium chlorochnmuite, deprotonated at the C(4) position with a strong base such as 
sodium hydride, and alkylated with an alkylating agent such as iodcmiethane. Deprotection 
with strong acid, for example, trifluoroacetic acid then affords a compound of structure 54. 



IS 



[rest of page left purposely blank] 




The process of Scheme XVI begins with the reducUon of a nitro aromatic compound 
of structure 55 with, for example, hydrogen over a metal catalyst such as palladium on 
carbon. Treatment of an aniline of stnicture 56 with acetone and a catalyst such as iodine 
affords a compound of strocture 57. A compound of stnicture 57 may be converted to the 
corresponding thio-compound (structure 58) by treatment with Lawesson's reagent [2.4- 
bis(4-methoxyphenyl)-l,3-dithia-2,4-diphosphetane-2.4.disulfide]. SesB.S. Pederscn. S. 
Scheibye. K. Clausen and S.O. Lawesson, "Stodies on Organophosphonis Compounds. 
XXn. The Dimer of /?-Metboxypheny]thionophos-phine sulfide as Thiation Reagent. A 
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New Route to 0-Substituted Thioesters and Dithioesters**, BidL Soc. Chinu Belg. 1978» 57, 
293, the disclosure of which is herein incorporated by reference. 

Alternatively, N(9) of a compound of structure 57 (Y=N) may be alkylated by 
deprotonation with a strong base, for example, sodium hydride, followed by alkylation with 
S an alkylating agent such as iodomethane. 

Alternatively, N(l) of a compound of stnicture 57 (YsO) may be alkylated by 
deprotonation with a strong base, for example, sodium hydride, followed by alkylation with 
an alkylating agent, for example, iodomethane, to afford a compound of structure 60. In 
addition, N(l ) of a compound of stracture 57 (YsO) may be alkylated by treatment with an 
10 aldehyde or paraformaldehyde in the presence of sodium cyanoborohydride and acetic add. 
See R.O. Hutchins and N.R. Natale, "Cyanoborohydride. Utility and A^lications in 
Organic Synthesis. A Review**, Org. Prep. Proced. Inl. 1979, 77, 201, the disclosure of 
which is herein incorporated by reference. 

Ahematively, the C(8) ester group of a compound of stracture 57 (Y=0) may be 
IS reduced with a metal hydride, for example, dtisobutylaluminum hydride, to afford one or 
both of two compounds (structures 61 and 62). 

Alternatively, the C(3)-C(4) olefin of a compound of stnicture 57 may be reduced 
with, for example, hydrogen over a metal catalyst such as palladium on carbon, to afford the 
1,2,3,4-tetrahydroquinoline (structure 63). 

20 

[rest of page left purposely blank] 




71 



The process of Scheme XVn begins with the acylation of a 3-nitrophenol (stnicture 
64. Y=0) or 3.nitroani]ine (structure 64. Y«NH) with an acylating agent, for example, dl- 
terf-butyl dicarbonaie or trimethylacetyl chloride, to afford a compound of structure 65. 
Reduction of the nitto group with, for example, hydrogen over a metal catalyst such as 
palladium on carbon, affdxds the corresponding aniline (structure 66). Treatment of a 
compound of structure 66 with acetone and a catalyst such as iodine affords a compound of 
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structure 67. Deprotection by either acid or base, followed by treatment of the 
corresponding aniline or phenol with a P-keto ester (structure 68) in the presence of a Lewis 
acid such as zinc chloride, affords one or more of four compounds (structures 57, 69, 70, 
and 71). The cyclization of a fhtsnol as described above is known as a Pechmann reaction. 

5 Sss S. Sethna and R. Phadke, "The Ptchmann Reaction", Organic Reaciions 1SKS3, 7, 1 , the 
disclosure of which is herein incoipcmted by reference. The cyclization of an aniline as 
described above is known as a Knorr cylucation. Ss£ G. Jones, "Pyridines and their Benzo 
Derivatives: (v) Synthesis". In Comprehensive Heterocyclic Chemistry, Katritzky, A. R.; 
Rees, C. W., eds. Pergamon, New York, 1984. VoL 2, chap. 2.08, pp 421-426, the 

1 0 disclosure of which is herein incorporated by reference. A compound of structure 69 may 
be converted to a compound of structure 57 by treatment with an acid, for example, para- 
toluenesulphonic acid. In addition, a compound of structure 71 may be converted to a 
compound of structure 57 by treaifhent with, for example, /MinKhlorophenol. 



15 



[rest of page left purposdy blank] 
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Scheme XVm 




de-pretect 



O O 



OR* 
68 



Lewis acM 






The process of Scheme XVHI begins with the reduction of a compound of structure 
67 with, for example, hydrogen over a metal catalyst such as palladium on cartjon. 
Deprotection by either acid or base, followed by treamient of the conesponding aniline or 
phenol with a P-keto ester (structure 68) in the presence of a Lewis acid such as zinc 
chloride, as described above in Scheme XVH. affords one or more of four compounds 
(stnictures 63, 73, 74, and 75). 



10 




The process of Scheme XIX involves the converskm of a compound irf stroctuie 63 
to the corresponding thio-compound (stracture 78) by treatment with Lawesson's reagent 
t2,4-bis(4-methoxyphenyI)-13-dithia-2,4-diphosphetane-2,4HlisuIfKle]. 

Scheme XX 




The process of Scheme XX begins with a prelected 6-aiyl-]^-dihydn>-2^,4- 
trimethylquinoUne (structure 77). which can be prepared as described in Scheme n. 
Hydroboration of a compound of structure 77 with a bonme species, for example, bonme- 
15 tetrahydrofiiran. followed by an oxidative work-up using, for example, basic hydrogen 
peroxide, affords a 3-hydroxyltetrahydroquinoline (strucnire 78). Oxidation of the aicdiol 
with a Qrpical oxidant, for example pyridinhim chlorochromate. and deprotecUon with a 
Strang acid such as trifluoroacetic acid affords a compound of struchire 79. 
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compound of stnieture 81) using, for example. tetrakis(triphenylphosphine)paHadiun, as the 
catalyst, to affoid a substituted 4^aninobiphenyl (a compound of structure 82). A Skraup 
reaction using an alkyl mediyl ketone, for example acetone or 2-butanone. affonis a 
compound of structure 83. 
Scheme XXn 
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The process of Scheme XXII begins with a Skreup reaction using 4-broiiK>-2- 
methylaniline (Compound 84) and acetone to affonl Compound SS. A palladium-catalyzed 
cross-coupling reaction using, for example. tetrakis(trii^y]phosphine) palladium as the 
catalyst, between an aryl boronic acid (a compound of structure 80) and Compound 85 
affords a compound of structure 86. 

Scheme XXni 




88 (R»«H) 



The process of SdMne Xxiu involves the reaction of an aminobenzocouman'n (a 
compound of structure 87) with a propargyl acetate in the presence of a copper salt, such as 
copper(I) chloride, to afford a conqwund of structure 88. 5a N, R. Easton and D. R, 
Cassady. "A Novel Synthesis of Quinolines and Dihydroquinolines.". J. Org. Chenu 1962. 
27, 4713. and N. R. Easton and G. F. Hennion, "Metal Catalyst Process for Converting o- 
Amino-Acetylenes to Dihydroquinoline", U. S. Patent 3331,846 (1967), the disclosure of 
which is herein incorporated by reference. 



[rest of page left purposely blank] 
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Scheme XXIV 



R'vyxL^OCHa 1) n -BuU, THF. -78 •C R^v^X^OCH, 



89 




2) B(OCH3)3 

3) HaO* 



90.2.0MNa2CO3.OME 
(Ph3P)4pd(cat) 



90 



B(0HJ2 




1) KOH.EtOH.H2O. THF 

2) SOCI2 

3) AJCIj 

4) Pd/C. Hj 





1) OIBAL-H 



jj^e 2) BFrOE^, ^iH 



acetone. I2 



120 



r9- 















R« 




93 





n»e process of Sdicine XXIV involves the preparation of benzocoumarins from acyclic 
5 precursors. Thus, an ortho-bromoanisole (structure 89) is lithiated with, for example, n- 
butyllithium and allowed to react with a trialkylborate such as trimethylborate. Hydrolysis 
of the intermediate with, for example, dilute hydrochloric acid affords the corresponding 
boronic acid (structure 90). Palladium-catalyzed coupling of a 2-methoxyphcnylboronic 
acid (structure 90) with a methyl 2-bromo-5-nitrobenzoate (structure 91) with, for example. 
10 tetrakis(triphcnylphosphine)palladium and potassium carbonate, affoitls the biphenyl 
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carboxylate (stnicture 92). Hydrolysis of the ester with, for example, potassium hydroxide, 
is followed by conversion of the acid to the acid chloride widi, for example, thionyl 
chloride. Intramolecular Friedel-Crafts acy lation is then effected 1^ a Lewis acid such as 
aluminum trichloride. Reduction of the nitro group with, fcM* example, hydrogen over 

5 palladium on carbon, affords the desired aniline (imucture 87). Treatment of compounds of 
stnicture 87 with acetone and iodine affords the dihydroquinoline (structuie 88). The 
reduction of a compound of stnicture 88 with, for exanq)le, diisobutylaluminum hydride, 
followed by treatment of the intermediate with, for example, boron trifluoride and 
triethylsilane, affords a compound of structure 93. 

10 Scheme XXV 




The process of Scheme XXV involves the reduction of a compound of structure 88 
1 5 with a reducing agent, for example, diisobutylaluminum hydride, to a compound of structure 
94. Conversion of the benzyl alcohol to a leaving group by treatment with, for example, 
thionyl chloride, in the presence of a base such as triethylamine, effects ring closure to a 
compound of stracture 93. 
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Scheme XXVI 




1) RH:HaMgXorR»CH2U 



2)p.TSA.CHia2 




5 The process of Scheme XXVI begins with the addition of an oiKanoiithium or 

oiganomagnesium reagent to a compound of stracture 88. followed by treatment of the 
intermediate thus obtaimNl with an acid such as A««i^oloenesulfonic acid, to affoid a 
ccmipound of structure 95. 
Scheme XX Vn 

" 1) n-BuU 

^3 2) /-BocaO 

I3 3) Qj 




10 



15 




TFA 




The process of Scheme XXVII begins with the protection of the nitiogen atom of a 
compound of stracture 33 by tream«nt with a base, for example n-butyllithium. followed by 
the addition of an acylating agent such as di-teit-butyldicaibomite. Ozonolysis of the olefin 
affords a compound of stnicture 96. Subsequent removal of the protecting gioup mth, for 
example, trifluoroaceiic acid, affords a compound of stractiire 97. 




The process of Scheme XXVm begins with the deprotonation of a compound of 
structure 96 with, for example, sodium hydride or lidiium diisopropylamide, followed by the 
5 addition of an alkylating agent such as iodomethane. to afford a mono-alkylated jnoduct, or 
a mixture of mono- and di-aikylated fnoducts. Subsequent removal of the protecting gioup 
with, for example, trifluoroacetic acid, affords either one or both compounds of stnictures 
98 and 99. 
SchemeXXK 
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10 



The piocess of Scheme XXK begins with Uw reduction of a compound of stracture 
97 with, for example sodhim borohydride. followed by dehydration of the resulting alcohol 
by treatment with an acid such as /Nini-tohienesulfonic acid, to ajFTonl a compound of 
stnieture lA. The nitrogen atom of a compound of stracture lA is then protected by 
treatmem widi a base, for example n-butyUithium, fioUowed by the addition of an acytoting 
«gent such as diwtwr-butyldicaibonate, to afford a compound of stracture ZA. 
Hydroboration of a compound of structure 2A with a boiane species, for example, borane- 
tetrahydrofiuan, followed by an oxidative woit-up using, for example, basic hydrogen 
peroxide. afTords a S-hydroxyltetrahydroquinoline. Oxidation of the alcohol with a typical 
oxidant, for example chromium trioxide, affords a compound of stracture 3A, and 
depiotection with a strong acid such as trifluoroacetic acid affords a compound of stracture 
4A. 



Scheme XXX 




1) n -BuU 



2) f-Boc^O 

3) BHrTHF 

4) H2O2 
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The process of Scheme XXX begios with the protection of the nitrogen atom of a 
compound of stnictuie 41 by treatment with a base, for example n-butyllithhim, fdlowed by 
the addition of an acylating agent such as di-ierr*butyldicarbonate. Hydnrixntion with a 
borane species, for example, borane-tetrahydrofunui, followed by an oxidative work-up 

S using, for example, basic hydrogen peroxide, affords a 3-hydroxy Itetiahydroquinoline of 
structure 5A. Oxidation of the alcohol with, for example, chromium trioxide, affords a 
compound of structure 6A. Removal of the protecting group with, for example, 
trifluoroacetic acid, affords a conqxiund of structure 7A. The addition of an organolithium 
or organomagnesium reagoit to a compound of structure 7A, followed by dehydration of die 

1 0 intermediate hemiketal with, for example, pani*toluenesulfonic acid, affords a compound of 
structure 8A. 
Scheme XXXI 




7A M 



The process of Scheme XXXI begins with the addition of an organolithium or 
15 organomagnesium reagent to a compound of structure 7A, followed by reduction of the 
intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane, to afford a 
compound of stnicture 9A. 
Scheme XXXn 
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•n.e process of Scheme XXXO begins with ihe «iditioR of „ c^molithiun, or 
o.«anon«,g,«sium reagent to a compound of stnictuie fiA. foUowed by «diKaion of the 
.ntennediatehemiketal with, for e««npIe..Hfloo„K«tie acid 
diastereomenc mixture of compounds of stmctnres lOA and llA. 
Scheme XXXm 




1) n<BuU 
H ^» 2)f-BoqiO 




1) BHa-THF 




13A 





17A 




ISA 
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The process of Scheme XXXIII begins with the protection of the nitrogen atom of a 
compound of structure 42 by treatment with a base* for example n-butyllithium* followed by 
the addition of an acyiating agent such as di*/err-butyldicarbonate. Hydroboration with a 
borane species, for example, borane-tetrahydrofuran, followed by an oxidative work-up 
S using, for example, basic hydrogen peroxide, affords two diastereomeric 3- 

hydroxyltetrahydroquinolines of structures 13A and 14A. Independently, each diastereomer 
may be oxidized with, for example, chromium trioxide, to afford the 3- 
ketotetrahydroquinolines ISA and 16A, which may subsequently be deprotected with, for 
example, trifluroacetic acid, to afford compounds of structures 17A and 18A. 




The process of Scheme XXXIV begins with the addition of an organolithium or 
IS organomagnesium reagent to a compound of structure 6A. Deprotection of the nitrogen 
atom and dehydration of the hemiketal with, for example, trifluoroacetic acid, affords a 
compound of structure 19A. 

20 

[rest 4^ page Ml purposely bhmk] 
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The process of Scheme XXXV begins with a Skraup reaction using Compound 20A 
5 and acetone to afford Compound 21A. The addition of an oi^anolithium or 

oiganomagnesium reagent to a compound of structure 21A. followed by reduction of the 
intermediate hemiketal with, for example, trifluoroacetic acid and triethylsilane. affords a 
compound of structure 22A. Protecdon of the nitrogen atom of a compound of structure 
22A is accomplished by treatment with a base, for example n-butyllithhim. followed by the 
0 addition of an acylating agem such as di-/m-bulyldicart)onale. Hydroboration with a borane 
species, for example, borane-tetrahydrofunn. followed by an oxidative woik-up using, for 
example, basic hydrogen peroxide, affords a mixture of two diasteieomeric 3- 
hydroxylietrahydroquinolines, which is oxidized with, for example, chiomium trioxide, to 
affoid the S-ketotetrahydroquinolines. The mixture of 3-ketotetndiydioquinolines may 
5 subsequendy be deprotected with, for example, trifluioacetic acid, to affoid compounds of 
structures 23A and 24A. 
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Scheme XXXVI 




The process of Scheme XXXVI involves the alkylation of the oxygen atom of a 
compound of structure 13A or 14A. The addition of a base such as sodium hydride and an 
alkylating agent such as iodomethane* followed by deprotection of die nitrogen atom with, 
for example, trifluoroacetic acid, affords a compound of structure 25A (from a compound of 
structure 13A) or structure 26A (from a compound of structure 14A). 

Scheme XXXVn 




1TA 77k 

The process of Scheme XXXVn begins with the addition of an organolithium or 
organomagnesium reagent to a compound of structure 17A, followed by dehydration of 
tertiary alcohol with, for example, the Burgess reagent [(methoxycarbonylsulfamoyl)tri- 
ethylammonium hydroxide, inner salt], to afford a compound of structure 27A. 
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SdiemeXXXVin 




base, R'CHjX 



R 
63 



, fl CH, orR^CHO. NaCNBH, 




5 The process of Scheme XXXVID involves the alkylation of N(I) of a compound of 

structure 63, which can be accomplished in one of two ways. Tieatment of a compound of 
stnicnire 63 with a base, such as sodium hydride, and an alkylating agent, such as benzyl 
bromide, affords a compound of structure 28A. Alternatively, tieatment of a compound of 
structure 63 with an aldehyde, for example acetaldehyde or para-formaldehyde, in the 
presence of a reducing ^gent. for example sodium cyanoboio-hydride or sodhim 
(triacetoxy)borohydride. affords a compound of stnicture 28A. 



10 



Scheme XXXK 



15 



20 




base. R'CHjX 



R* 

2 1 


CHj 






1 CH, 
^R» 


R' 


2M 



< ^ orR»CHO.NaCNBH3 



The process of Scheme XXXK involves the alkylation of N(l) of a compound of 
structure 58. which can be accomplished in one of two ways. Treatment of a corApound of 
stracture 58 with a base, such as sodium hydride, and an alkylatmg qgent. such as benzyl 
bromide, affords a compound of structure 29A. Alternatively, treatment of a compound of 
stnicture 58 widi an aldehyde, forexample acetaldehyde or pani-formaldehyde. in the 
presence of a reducing agent, for example sodium cyanoboio-hydride or sodium 
(triaceK>xy)borohydride. affords a compound of stracture 29A. 
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Scheme XL 




34A 

5 The process of Scheme XL begins with reaction of a 3-methoxyaniline (a compound 

of stnicture 30A) widi an acrylic acid, for example, crotonic acid, followed by treatment 
with an acid such as polyphosfdioric acid to afford a 4-quinolone. Protection of the nitrogen 
atom by treatment with a base, for example n-butyllithium, followed by die addition of an 
acylating agent such as di-/tfrr*butyldicarbonate, affords a compound of structure 

1 0 Addition of an organomagnesium or organolithium reagent (R^ = alkyi, aryl, etc.), or a 

reducing agent such as sodium borohydride (R"^ = hydrogen), affords an alcohol. Reduction 
of the alcohol with, for example hydrogen over palladium on carbon, followed by 
deprotection of the nitrogen atom, affords a compound of strucnire 32A. Demethylation of 
the methyl ether with, for example, boron tribromide, followed by a Pbchman cycHzation 

1 S with a p-keto ester effected by, for example, zinc chloride, affords a compound of suucture 
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33A. Acoinpoundofstructure33Aniayfurtherbetiansfoniied!oac^^ 
34A by a]kylation of the nitrogen atom, which can be accomplished In one of two ways. 
Treatment of a compound of stnicture 33A widi a base, such as sodium hydride, and an 
alkylating agent, such as benzyl bromide, affoids a compound of stracture 34A. 
Alternatively, treatment of acompound of structure 33A widi an aldehyde, for example 
aceuddehyde or paraformaldehyde, in the presence of a reducing «gent. for example sodium 
cyanoborohydride or sodhim (triacetoxy)borohydride. affbids acompound of structure 34A. 
Scheme XU 

CuCl,heat 
,OAc ► 

38A • 





l)depretect 



10 



IS 



2) O 



COjR' 



R'CHjX. base 



orR*CHO.NaCNBH3 




38A 



The process of Scheme XU begins with the reaction of an aniline of stnicmre 35A 
with a propai^gyi acetate in the presence of a copper salt such as copper<I) chloride to affoid 
a compound of structure 3«A. Deprotection of the heteroatom with, for example ethanolic 
potassmm hydroxide, followed by a Pfechman cyclization (X = O or S) or Knorr cyclization 
(X = NH) with a p.keto ester effected by. for example, zinc chloride, affords a compound of 
structure 37A. A compound of structure 37A may further be transformed to a compound of 
structure 38A by alkylation of the nitrogen atom, which can be accomplished in one of two 
ways. Treatment of a compound of structure 37A with a base, such as sodium hydride, and 
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an alkylating agent, such as benzyl bromide, affords a compound of structure 38A. 
Alternatively, treatment of a compound of structure 37A with an aldehyde, for example 
acetalddiyde or paraformaldehyde* in the presence of a reducing agent, for example sodium 
cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of stracture 38A. 
5 Scheme XUI 




The process of Scheme XLH begins with the reduction of a compound of structure 
10 36A with, for example, hydrogen over palladium on carbon. Deprotection of the heteroatom 
with, for example ethanollc potassium hydroxide, followed by a Pechman cyclization (X a 
O or S) or Knorr cyclization (X = NH) with a p-keto ester effected by, for example, zinc 
chloride, affords a compound of structure 39A. A compound of structure 39A may further 
be transformed to a compound of structure 40A by alkylation of the nitrogen atom, wdiich 
IS can be accomplished in one of two ways. Treatment of a compound of sttucture 39A with a 
base, such as sodium hydride, and an alkylating agent, such as benzyl bromide, affords a 
compound of structure 40A. Alternatively, treatment of a compound of structure 39A with 
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an aldehyde, for example acetaldehyde or parafonnaldehyde. in the presence of a reducing 
agent, for example sodium cyanoix)rohydride or sodium (triaceloxy)borohydride. afToids a 
compound of stnicnire 40A. 
Scheme XUn 

5 

HgNOH-Hq 




R' ZnClj 4SA 

The process of Scheme XUII begins with 6-methoxy-|.tetralonc (Compound 42A) 
which is treated with hydroxylaminc hydrochloride to afford the corresponding oxime. 
Compound 43A. A reductive Beckman rearrangement efTecled by. for example. Uthium 
aluminum hydride, affords Compound 44A. Demethylation of the metfiyl ether with, for 
example, boron tribromide. followed by a Pechroan cyclization with a P-keto ester effected 
by. for example, zinc chloride, affords a compound of stracture 4SA. 



10 



IS 




47A 



The process of Scheme XLIV begins with the protection of both nitrogen atoms of a 
5 compound of stnicture 57 (ZsNH) by two sequential treatments with a base, for example »• 
butyliithium, followed by an acylating agent, for example di-rerf-butyldicaiix>nale, to afford 
a compound oi stnicture 46A. Hydroboration with a borane species, for example, borane- 
tetrahydrofuran, followed by an oxidative woric-up using, for example, basic hydrogen 
peroxide, affords a 3-hydroxyltetrahydroquinoline, which is oxidized with, for example, 
10 pyridiniumchlorodiromate,toafr(Mdthe3-ketoiBtrabydroquinoline. The 3-ketotetrahydro- 
quinoline may subsequently be deprotected with, fm example, trifluroacetic acid, to afford a 
ctmipound of structure 47A. 



15 

[rest of page left purposely blank] 



wo M/194» 



PCT/VS9S/16096 



83 



Scheme XL V 




SOA 



The process of Schone XLV begins widi the reduction of 6-nitroindoline 
5 (Compound 48A) witfi, for example, hydrogen over palladium on carbon. A Ptehman 
cyclization with a p-keto ester effected by, for example, zinc chloride, affords a compound 
of structure 49A. A compound of structure 49A may fiuther be transformed to a compound 
of stracture 50A 1^ acylation of the quinolone nitrogen atom, which may be effected by 
deprotonation with, for example, sodium hydride, followed by the addition of an acylating 
10 agent, such as 3-nitrobenzoyl chloride. 
Scheme XLVI 
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The process of Scheme XL VI begins with the nitration of a 1^3*4- 
tetrahydroquinoiine (a compound of structure 51 A) by the action of nitric acid in the 
presence of* for example* sulfuric acid. Reduction of the nitro group with« for example, 
hydrogen over palladium on carbon, affords a 7«amino-l,23«4*tetrBhydroquinoline of 
5 structure 52A. A Knorr cyclization with a p-keto ester effected by, for exanq>le, zinc 
chloride, affords a compound of structure 53A. 

Scheme XL VII 




10 

The process of Scheme XL VII begins with the alkylation of 2-bromo-S-nitroaniltne 
(Compound 54A) which may be accomplished in one of two ways. Treatment of 
Compound 54A with a base such as sodium hydride and an allylating agent, for example, 1- 
bromo-3-methyl-2-butene, affords a compound of structure SSA. Alternatively, Compound 
1 5 S4A may be treated with an a,P-unsaturated aldehyde, for example, cinnamaldehyde, in the 
presence of a reducing agent such as sodium triacetoxyborohydride to afford a compound of 
structure SSA. A palladium-catalyzed cyclization reaction catalyzed by, for example, 
palladiumdl) acetate, affords a compound of structure S6A. Reduction of the nitro group 



wo 96/19458 



PCr/US9S/16096 



85 



with, for example, hydrogen over palladium on cartran. affoids die aniline, and a Kn«r 
cyclization with a Nato ester effected by. for example, zinc chloride, affbfds a compound 



ofstnicture57A. 



XLvn 




1) Boc^O. DMfiP 

2) R^Met 

3) H*. Ha, PcW: 

4) TFA 



2) Hz, PdtC 
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ZnCb.EtOH 



61A 
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orf^CHO.NaCNBH) 




63A 
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The process of Scheme XL VIII begins with the leaction of an aniline (structure 
58A) with an acrylic acid, for example crotonic acid, followed by a cyclization reaction 
mediated by, for example, polyphosphoric acid to afford a 4-quinolinone of structure 59A. 
The nitrogen atom is then protected by treatment with a base, for example n-butyllithium, 
5 followed by the addition of an acylating ^gent such as di-ierMnilyldicarbonate. Addition of 
an organomagnesium or oiganolithium reagent (R^ = alkyl, aiyl, etc.). or a reducing agent 
such as sodium borohydride (R^ s hydrogen), affords an aloohoL Reduction of the alcohol 
with, for example hydrogen over palladium on carbon, followed by deprotection of the 
nitrogen atom, affords a compound of structure 60A. Nitration of a compound of structure 

10 60A by the action of nitric acid in the presence of, for example, sulfuric acid, followed by 
reduction of the nitro group with, for example, hydrogen over palladium on carbon, affords 
a 7-amino-I,2,3,4-tetrahydroquinoline of structure 61 A. A Knorr cyclization with a p-keto 
ester effected by, for example, zinc chloride, affords a compound of structure 62A. A 
compound of structure 62A may be further transformed into a compound of structure 63A 

IS by alkylation of the nitrogen atom, which can be accomplished in one of two ways. 
Treatment of a compound of stmcture 62A with a base, such as sodium hydride, and an 
alkylating agent, such as benzyl bromide, affords a compound of structure 63A. 
Alternatively, treatment of a compound of structure 62A with an aldehyde, for example 
acetaldehyde or parafomuddehyde, in the presence of a reducing agent, for example sodium 

20 cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 63A. 

Scheme XLDC 



25 



R' 




EtaSiMHTA 




The process of Scheme XLIX involves the reduction of a compound of structure 
64A by treatment with, for example, triethylsilane in the presence of trifluoroacetic acid, to 
afford a compound of structure 65A. 
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Scheme L 



?• R 



R' R' R» 




The process of Schane L involves the oxidation of benjyiic substituent of a 
compound of stnicture 66A by treatment with, for example, selenium dioxide, to afford j 
compound of stracture fi7A. 



10 Scheme U 




The process of Scheme LI begins with the reaction of an aniline (stnicture 58A) 
with an aciylic acid, for example crotonic acid, followed by a cyclization reaction mediated 
by. for example, polyphosphoric acid to afford a 4H]uinoluione. The nitrogen atom is then 
protected by treatment with a base, for example. 4-dimethylaminopyridine. followed by the 
addition of an acylating agent such as di-<«rr-butyldicafbonate to afford a compound of 
structure 68A. The 4-quinoIone is then deprotonated with a base, for example, sodium 
hydride, and treated with an alkylating agent such as iodomethane. to afford a compound of 
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stnictuie 69A. Addition of an organomagnesium or organolithium ivagent (R^ = alkyl» aiyl, 
etc.), or a reducing agent such as sodium bonriiydride (R^ s hydio^n), affbnis an alcohol. 
Reduction of the alcohol with, for example hydrogm over palladium on carbmi, followed by 
deprotection of the nitio^n atom, affords a compound of stractuie (OA. Compounds of 
5 structure MA may be transformed into compounds of stnicture 62A as described in Scheme 

XLvm. 

Scheme LII 




10 73A 74A 

The process of Scheme UI begins with the deprotonation of a compound of 
structure 69A with a base, for example, sodium hydride, and treatment with an alkylating 
agent such as iodomethane. to afford a compound of structure 70A. Addition of an 
1 5 organomagnesium or organolithium reagent (R> = alkyl. aryl. etc.). or a reducing agent such 
as sodium borohydride (R^ s hydrogen), affords an alcohol. Reduction of the alcohol with, 
for example, hydrogen over palladium on caibon. followed by deprotection of the nitrogen 
atom, affords a compound of structure 71 A. Nitraticm of a compound of structure 71 A by 
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the action of nitric acid in the presence of, for example, sulfuric acid, followed by reduction 
of the nitro group with, for example, hydrogen over palladium on carbon, affoids a 7-amino> 
1,2,3,4-tetrahydroquinoline of structure 72A, A Knorr cyclization with a p-keto ester 
effected by, for example, zinc chloride, affords a compound of structure 73A. A compound 

S of structure 73A nmy be further transformed into a compound of structure 74A by alkylation 
of the nitrogen atom, which can be accomplished in one of two ways. Treatment of a 
compound of strocture 73A with a base, such as sodium hydride, and an alkylating agent, 
such as ben^l bromide, affords a compound of structure 74A. Alternatively, treatment of a 
compound of structure 73A with an aldehyde, for example acetaldehyde or 

10 paraformaldehyde, in the presence of a reducing ngent, for example sodium 

cyanoborohydride or sodium (triacetoxy)borohydride, affords a compound of structure 74A. 



IS 



[rest of page left purposely blank] 
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SchemeUn 




S The process of Scheme LIII begins with the reaction of an aniline (structure 58A) 

with a prq>argyl acetate in the presence of a copper salt such as copper(I) chloride to afford 
a compound of structure 75A. The nitrogen atom is then protected by treatment with a base, 
for example 4-dimethylaminopyridine, followed by the addition of an acylating agent such 
as di-reit-butyldicarbonate. Hydroboration of the olefin with, for example, borane- 
10 tetrahydrofiiran, followed by an oxidative woric-up with, for example, basic hydrogen 
peroxide, affords the 4-hydroxytetrahydroquinoline, which may be oxidized with, for 
example, pyridinium chlorochromate, to afford a compound of stnicture 76A. A compound 
of stnicture 76A may then be deprotonated widi a base, for example, sodium hydride, and 
treated with an alkylating agent such as iodomethane. Addition of an oiganomagnesium or 
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oiganoUthium reagent (R^ = alkyl, aiyl, etc.). or a reducing agent such as sodium 
borohydride (R^ = hydrogen), affords an alcohol. Reduction of the alccdiol with, for 
example, hydrogen over palladium on carbon, fdlowed by deprotection of the nitrogen 
atom, affords a compound erf structure 77A. Nitration of a compound of structure 77A by 
5 the action of nitric acid in the presence of, for example, sulfuric acid, followed by reduction 
of the nitro group with, for exanqile, hydrogen over palladium on carbon, aff<»ds 7-amino- 
1.23.4-tetrahydroquinolines of structure 78A. A Knorr cyclization with a p-keto ester 
effected by, for example, zinc chloride, affords a compound of structure 79A. A compound 
of structure 79A may be further transformed into a compound of structure 80A by alkylation 

10 of the nitrogen atom, which can be accomplished in one of two ways. Treatment of a 
compound of strucmre 79A with a base, such as sodium hydride, and an alkylating agent, 
such as benzyl bromide, affords a compound of structure 80A. Alternatively, treatment of a 
compound of structure 79A with an aldehyde, for example acetaldehyde or 
paraformaldehyde, in die presence of a reducing agent, for example sodium 

15 cyanoborohydride or sodium (triacetoxy)borohydride. affords a compound of structure 80A. 



Scheme LIV 



20 




R'CH2X. 




62A 



81A 



The process of Sdione UV involves the deprotonation of a compound of structure 
«2A with, for example, sodium hydride, followed by treatment with an aikylatmg agent such 
as iodomethane to afford a compound of structure 81A. 




t2A 



5 The process of Scheme LV involves the conversion of a compound of stnictuie 82A 

into a compound of stnictuie 83A by alkylation of the nitrogen atom, which can be 
accomplished in one of two ways. Treatment of a compound of structure 82A with a base, 
such as sodium hydride, and an alkylating agent, such as benzyl bromide, affords a 
compound of stnicture 83A. Alternatively, treatment of a compound of structure 82A with 

10 an aldehyde, for example acetaldehyde or parafonnaldehyde, in the presence of a reducing 
agent, for example sodium cyanoborohydride or sodium (triacetoxy)borohydride, affords a 
compound of structure 83A. 

Scheme LVI 



15 




The process of Scheme LVI involves the deprotonatton of a compound of structure 
53A with, for example, sodium hydride, followed by treatment with an alkylating agent such 
as iodomethane to afford a compound of structure 84A. 
20 It will be understood by those skilled in the art that certain modifications can be 

made to the above-described methods that remain within the scope of the present invention. 

In a further aspect, the present invmtion provides several novel processes for the 
preparation of the compounds of the present invention. Each of tiiese processes is illustrated 
in one or more of the Schemes shown above, and is described with paiticulari^ as follows. 
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Process 1 is depicted in Scheme n and begins with the conversion of a 4- 
bromoanilinc (Compound 6) to 6^m)mo.U-dihydfo-W,4-triniethyIquinoline (Compound 
7) by treatment with acetone (0.01 M to 10 M) and 0.01-100 mol% of one or more catalysts 
(for example. iwnMoluenesulfonic acid, sulfuric acid, hydrochloric acid, boron trifluoride 
5 etherate. magnesium sulfate, or iodine) at -20^ to 300»C. Additives that inhibit 
polymerization (for example. 4-teit-butylcatechol) can also be used in addition to die 
catalyst(s). The aniUne nitrogen is then protected. For example, protection as the /-butyl 
cariwmaie requires treatment of a solution (typical solvents include toluene. eUier, THF) of 
Compound 7 witii a strong base (for example, n-botyllithium. sodium hydride, potassium 
10 hydride) at -100»C to 100»C. followed by reaction with di-/-butyldicaibonate at -1 00°C to 
100^ to afford tiie 6^bstituted-I,2-dihydro N-l protected quinoline (Compound 8). TTie 
impoftant steps of process 1 then begins when the halogen (e.g., bromine) of Compound 8 is 
replaced with either lithium by a lidiium-halogen exchange reaction by treatment of a 
solution (typical solvents include toluene, eUicr, THF) of Compound 8 wiUi an alkyllithium 
15 (for example, r-butyllithium, n-butyllithiura) at -100»C to 100»C. or with a reactive metal(s). 
such as magnesium by treatment with magnesium metals (turnings or powder) or zfaic. and 
either iodine or cUiylene dibromide in an inert solvent (typical solvents include etiter. THF. 
pentane)at-20°Cto200»C Theorganolithhimoroiganomagnesiumhitennediateisthen 
allowed to react with a trialkylborate (for example, trimethylborate. triisopropylborate) at 
20 -100°C to 100»C. The oiganoborate mtermediate is hydrolyzed with acid (for example. 
dUute aqueous hydrochloric acid or sulfuric acid) at -WC to 100^ to afford the boionic 
acid (e.g.. 6-boro-1.2-dihydro N-I protected qumoline: Cbmpound 9). Alternatively, the 
organoUdiium or organomagnesium intermediate may be treated widi an organotin species 
(for example, trimethyltin chloride, tributyWn chloride, etc.) at - 100»C to 200»C to afford a 
25 trialkyltin quinolinoyi compound, a species useful in the coupling processes described in 
J.K.Stille et al.. "4-Metiioxy-4*-nitn)biphenyr, Organic Syntheses 1992. 77, 97. and T.N. 
Mitchell, "Palladium-Catalyzed Reactions of Organotin Compounds" Synthesis 1992. 803, 
die disclosures of which are herein incorporated by reference. Treatment of a solution 
(typical solvents include toluene, DME, DMF) of Compound 9 with a coupling partner (an 
30 aryl, heteroaiyl, or vinylbromide; an aryl, heteroaryl, or vinyliodide; or an aryl, heteroaryl. 
or vinyl triflatc) in tiie presence of a catolytic amoum of a palladium species [for example. 
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tetrakis(tripheny]phosphine)-paIladiuni, allylpaUadium chloride dimer. 
bis(triphenylphosphine)palladiuin dichloride], and aqueous base (for example, sodium 
caibonate. potassium cartx»ate) at •400C to 200''C affords a 6-substituled-l.2-dihydro N-1 
protected (piinoiine (stnicture 10). Deprotection of a compound ot stmctuie 10^ for 
5 example, with acid (for example, trifluoroacetic acid) at -80^ to 200*^ affoids the 
corresponding 6-sul»titiited-].2-dihydroquinoline (e.g.. structure 4). 

Process 2 is depicted in Scheme III and involves the treatment of a station 
(typical solvents inchide toluene, DME, DMF) of 6-halo-l,2-dlhydio N-1 protected 
quinoline (Compound 8) with an oisanoboron species (for example, phenylboronic acid, 3- 
10 nitnq)henylboronic acid) or an oiganotin qiecies [such as tributylphenyl tin or trimetbyl(4- 
methoxyphenyl) tin] in the presence of a coupling parmer and a analytic amount of a 
palladium species [for exanq>le, tetrakis (tri[Aenyl|riiosphine)palladium, allylpalladium 
chloride dimer, bis(triirtienylphosphine)palladium dichloride], and aqueous base (for 
example, sodium carbonate, potasshim carbonate) at -AQPC to TOOPC to afford a 6- 
1 5 substituted- 1 ,2-dihydn> N- 1 protected quinoline (structure 10). Deprotection of a compound 
of stnicture 10 with acid (for example, trifluoroacetic acid) at -80°C to affoids the 6- 
substituted-l,2-dihydroquinoline (stnicture 4). 

Process 3 is depicted in Scheme XI and involves the preparation of benzoconmarins 
from acyclic precursors. Thus, an wtho-bromoanisole (stnicture 3f) is lithiated with an 
20 alkyllithium (for example, n-butyllithhim, r-butyllithium) at -lOCC to 80^ in an inert 
solvent (lyi^ solvents inclutte toluene, ether. THF). and altowed to react with a 
trialkylborate (for example, trimethylborate. triisopropylborate) at -lOO^C to 100<^. 
Hydrolysis (rf the intermediate with acid (for example, dilute hydrochloric acid or sulfiiric 
acid) at -40^ to 100*C, affords tfie corresponding 2-methoxyphenyl boronic acid (stnicture 
2S 37). Alternatively, the oiganolithium or otganomagneauro intermediate may be treated with 
a trialkyltin halide (for example, trimethykin chloride, tributyltin chloride, etc.) at -l(Xyc to 
200°C to afford a trialkyltin aryl compound, a species useful in the coupling pnxresses 
described above in Process 1, The important steps of process 3 begin with the palladium- 
catalyzed coupling of a 2-methoxyphenyl boronic acid (structure 37) with a 2-halo-5- 
30 nitrobenzoic acid derivative (typical derivatives include the acid; any one of a number of 
esters, including methyl, ethyl, allyl, i-butyl, phenyl; or any one of a number of amides. 
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including dimethyl, methyl, diallyl. allyl, dibenzyl) with a palladium catalyst (for example. 
tetrakis(triphenylphosphine) palladium, allylpalladium chloride dimer. 
bis(triphenylphosphine)palladiam dicbloride), and aqueous base (for example, sodhmi 
carbonate, potassium carbonate) at -4(W to 200^ affonls the biaiy 1 eaiboxytete (stnietuie 
5 39). Hie product obtained from use of the acid as a coupling partner may be used directly: 
alternatively, deprotection by hydrolysis of the ester or the amide is accomplished widi 
aqueous base (for example, potassium hydroxide or sodium hydroxide) or aqueous acid (for 
example, trifluoroacetic acid, hydrochloric acid, sulfuric acid) at -60«X: to 300^. The acid 
is converted to the acid chloride widi. for example, thionyl chloride in an inert solvent 
10 (typical solvents include methylene dichloride. toluene, or U-dichloroethane) at -80°C to 
300«C. Intramolecular cydization (acylation) is then effected by treatment of a solution of 
the acid chloride in an inert solvent (typical solvents include methylene dichloride. toluene, 
or U-dichloroethane) with a Uwis acid (for example, aluminum trichloride, boron 
trifluoride)at^0«Cto300"Ctoyielddicnitrobcn2ocoumarin. Reduction of the nitro group 
15 of the nitrobenzocoumarin with, for example, 1-200 atmospheres of hydnigen over a metal 
catalyst (for example. Pd/C, P1O2). affords the desired aminobenzocoumarin (structure 40). 
Treamicnt of compounds of stnicture 40 with acetone and a catalyst such as iodine affonls 
die coumarinor3.4./Jquinoline (stnicture 41X as described above in Process 1. TTie addition 
of an oiganometallic reagent, for example an oiganoliduum or oiganomagnesium reagent, to 
20 a solution of a compound of stnicture 41 in an inert solvent at -lOO^C to 100»C affonls an 
addoct. Thisadductmaybereducedbytreatmentofasolutionoftheadductinaninert 
solvent (such as dichloromediane or toluene) widi a strong protic or Lewis acid and a 
trialkylsilane. (for example, boron trifluoride or trifluoroacetic acid and triethylsilane or 
mediyldiphenylsilane) at -SOX to 200T. to affonl a 5»chromeno[3,4./Jquinoline 
25 (Compound of stnicture 42). 

Process 4 is depicted in Scheme XIII and involves the addition of an oiganometallic 
reagent, for example an organomagnesium or organolithium reagent, to a solution of a 
compound of stnicture 41 (i.c., a coumarino[3.4-/lquinoIine) in an inert solvent (typical 
solvents include ether. THF. toluene) at -100»C to 100»C. Dehydration of the intennediaie 
30 thus derived may be effect by treatment of a solution of die intermediate (typical solvents 
include in dichloromethane. ethanol. or toluene) with an acid (for example, para- 
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toluenesulphonic acid, methanesulphonic acidX to afford compounds of stiuctuie 45 (Lc, 
5tf-chromeno[3,4-/]quinolines). 

Pnicess 5 is depicted in SdiciM XVH and begins with the acyiation of a3-nitroaiyl. 
eg., a 3-nitrophenol (stractuie M. YsO), 3-nitroaniline (structure 64. YsNH), or 3- 
5 nitrothiopheno] (stnicture M. YaS). with an acylating agent (for example. di-/ert-butyl 
dicaibonate or trimethylacetyl chloride), either with or without the addition of a base (for 
example. 4-diniethylaminopyridine. tri^ytamine, pyridine) in an inert solvent (typfcal 
solvents include dichloromediane, THF, toluene) at -lOHTC to 200»C to affoitl the 5- 
fMotected 3-nitroaiyl compound of stnicture «5. Reduction of the nitro group with, for 
10 example. 1-200 atmospheres of hydrogen over a metal catalyst (for example, Pd/C.Pt02). 
affords the corresponding 5-protected 3-aminoaryl (stnicture 66). Treatment of a compound 
of stnicture 66 with acetone and a catalyst such as iodine and addition of a 1,2- 
dihydroquinoline affonis the S-protected U-dihydroquinoline compound of stnicture fi7. as 
described above in Process 1. Deprotection. for example, by either acid (for example. 
1 5 hydrochloric acid, trifluoroacetic acid, sulfuric acid) or base (for example, sodium 

hydroxide) at to 300»C followed by treatmem of a sohition (typical solvents include 
ethanol. toluene, methanol) of the corresponding anUine or phenol widi a P-keto ester 
(stnicture (S) in the presence of a Lewis acid (for example, zinc chloride, boron trifluoride, 
aluminum trichloride) at -40^ to 300^, affonis one or more of die four linear tricyclic U- 
20 dihydroquinoline compounds (stracuires 57. 69. 70. and 71). A compound of stnicture 69 
may be converted to a compound of stmcmre 57 by treatment of a sohition (typical solvents 
inchide toluene, dichloromediane) of a compound of stnicture 69 with an acid (for example. 
/NmMoluenesulphonic acid, hydrochloric add) at -40^ to 300»C. In addition, a compound 
of structure 71 may be converted to a conqjound of stnidure 57 by treatment of a strfution 
25 (typical solvents include toluene, dichloromethane) of a compound of sbucnire 71 with, for 
example, /mrn-chlorophenol. 

Process 6 is a modification of Process 5. Thus, a solution (typical solvents include 
edict, THF, toluene) of a 3-aminoaryl, preferably 3-araino thioaiyl, is treated with a strong 
base (for example, sodium hydride, n-butyllithium) at -100»C to 100»C, followed by the 
30 addition of an acylating agent (typical acylating agents include di-f-butyl dicarbonate, 

trimethylacetyl chloride, acetic anhydride) at -lOO^C to 200T, to affwd die conesponding 
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the conesponding 5-protccted 3-aininoaiyl compound of stnicture 66 (YsS). llie 
conversion of a compound of structure 66 (Y«S) to the lineu- tricycKc U-dihydnxpiinoline 
compounds of structures 57. 69. 70 and 71 (Y=S) is accomplished as described above in 
FrocessS. 

5 Process 7 is depicted in Scheme XLVI. and also is included as parts of Schemes 

XLVra. Ln. and UIL Process 7 begins with the nitration of a 1.23.4^etnihydn)quinoline 
(for example, a compound of structure 51A in Scheme XLVI. or of structure 60A in 
Scheme XLVm. etc) widi a nitrating agent For example a mixture of suifiiric acid and 
nitric acid is added to a solution of the tetrahydroquinoline in sulfuric acid or sulfuric acid 
10 and a second, inert solvent such as nitromethane. at -80 to +40 »C. The nitro group of 
the resulting 7-nitro.l.23.4.tetrehydroquinoline is then reduced by hydrogenation over a 
metalcatalyst(forexample.Pd/C.Pt02)under 1-200 atmosperes of hydrogen, to afford the 
corresponding aniline (a compound of structure S2A in Scheme XLVI or of structure 72A 
in Scheme LD. for example). Treatmcm of a solution (typical sol vents include edianol. 
15 toluene, methanol) of the aniline with a b-kcto ester (structure 68) in the presence of a Lewis 
acid (for example, zinc chloride, boron triHuoride. aluminum trichloride) at -40 -C to +300 
"C. affords the desired quinoline. a compound of structure 53A in Scheme XLVI. or of 
structure 73A in Scheme LII. etc. 

In yet anod«r aspect, the present invention provides novel intennediates useful in 
50 die preparation of die steroid modulator compounds of the present invention. TTie 
intermediates of die present invention are defined as dK»e having die tomuiac: 




25 (D 
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, . (IV) 
wherein: 

Z is O, S. or NRI , where is hydrogen. r20bO, r2c=S, R3oC=0. r3sC=0. 

r30OS. r3sC=S or r3r4nc=0, where r2 is hydrogen, a Ci - C6 allcyl or 
1 5 peifluoroalkyi, optionally substituted allyl or aiyl methyl alkenyl. alkynyl, aryl or heteroaryU 

and where r3 and each independently are hydrogen, a Ci - Cfi alkyl. optionally 

substituted allyl, aiylmethyl. aiyl or beteroai^; 

R5 is hydrogen, r2CsO, r2CsS, R^OCM), r3sC=0, r30C=S, r3sC=S, or 

R3r4nC=0, where r2. r3 and R^ have the same definitions as given above; 
20 r6 is hydrogen, a C] • C6 alkyl, optionally substituted allyl, aiyl methyl, alkenyl. 

alkynyl, aryl, heteroaryl, r3o, HOCH2. r30CH2, F, Q, Br, I, cyano, r3r4n or 

perfluoroalkyi, where r3 and r4 have the same definitions as given above; 
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R7 through r9 each independently aie hydrogen, a Ci - Ce alkyl. allyl or optionally 
substituted allyl, aiylmethyl. alkynyl. alkenyl. aiyl, or heteroaiyK or 
R8 and r9 token together fom a three- to seven-membered cariwylic or heterocyclic ring; 

R'<> is hydrogen, a d - C6 alkyl. optionally substituted allyl. aiylmethyl. aiyl. or 

5 hcteroanrl.R2c=o.R2c=S.R3<X>O.R3sC=O.R3oC=S.R3sO=SorR3R4NC3aO 
2 4 * 

Where R tiuoughR have the same definitions as given above; 

R" and Rl2 each independently represent hydrogen, a C| - Cfi alkyl, optionally 
substituted allyl, aryl methyl, alkenyl. alkynyl. aiyl. heteroaiyl. r3o. HOCH2. R3oCH2. F. 
CI. Br. I. cyano. r3r4n or perfluoroalkyl. where R^ and R* have die same definitions as 
10 given above; 

R'3 is hydrogen, a Cj - C6 alkyl. optionally substituted allyl, aiyl methyl, alkenyl, 
alkynyl. aiyl. heteroaiyl. r3o. HOCH2. R3oCH2. R^R^N. CF2a. CF20R3 or 
perfluoroalkyl. where R^ and R* have die same definitions as given above; 

R^^ is hydrogen, a C| - Ce alkyl. optionally substituted allyl, aiyl mediyl. alkenyl. 
15 alkynyl. aiyl. heteroaiyl. r3o. HOCH2. R30CH2. F, Q. Br. I. cyano. r3r4n or 
perfluoroalkyl where R^ and R^ have the same definitions as given above; and 

RJ 5 is F. a. Br. I. B(ORl6)2. SnRl7Rl8Rl9 0SO2R2O. where R 1 6 is hydrogen 
oraCi .CealkyLRH throughRl9each independently representaCi - C6 alkyl. r2o or 
heteroaiyl. R20 is a C i - C6 alkyl. perfluoroalkyl. aiyl. or heteroaiyl. and r2 has the same 
20 definition as given above. 

Representative interaiediaie compounds useful in die preparation of the steroid 
modulator compounds of the present invention include: 1. 2-Dihydro-2.2.4-trimethyI-5. 
coumarino[3.4./Jquinoline (Compound 159); 9.Fluoro-1.2Klihydro-2.2.4-trimethyl-5- 
coumarino[3,4-/lqumoline (Compound 207); 8.Fluoro.l.2-dihydro-2,2.4.trimcthyl-5- 
25 coumarino[3.4./lquinoIine (Compound 208); 9.Chloro-l .2-dihydro-2.2.4-trimethyl-5- 
coumarino[3.4./lquinoline (Compound 209); 8-Ethoxy-l,2-dihydro-2,2.4-trimethyl^ 
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trifluoroincthyl-8-pyrido[5,6-g]quinoline (Compound 248); and lt2,6.7-Tetrahydio-6- 
hydroxy-2A4-trinicihyI-6-trifluoix)mcthyl-8-pyridono[5,6-^^ (Compound 249). 

The compounds of the present invention also includes racemate, stereoisomers and 
mixtures of said compounds, including isotopically-labeled and radio-labeled compounds. 
5 Such isomers can be isolated by standard resolution techniques, including fractional 
crystallization and chiral column chromatQgnqrtiy. 

As noted above, any of the steroid modulator compounds of the present invention 
can be combined in a mixture with a pharmaceuttcally acceptable carrier to provide 
pharmaceutical compositions useful for treating the biological conditions or disoiders noted 
10 herein in mammalian, and more preferably, in human patients. The particular carrier 

enqployed in these pharmaceutical conqx»itions may take a wide variety of forms depending 
upon the type of administration desired, e.g., intravenous, oral, topical, suppository or 
parenteral. 

In preparing the compositions in oral liquid dosage forms (e.g., suspensions, elixirs 

IS and solutions), typical pharmaceutical media, such as water, glycols, oils, alcohols, flavoring 
agents, preservatives, coloring agents and the like can be employed. Similarly, when 
preparing oral solid dosage forms (e.g., powders, tablets and capsules), carriers such as 
starches, sugars, diluents, granulating agents, lubricants, binders, disintegrating agents and 
the like will be employed. Due to their ease of administration, tablets and capsules 

20 represent the most advantageous oral dosage form for the pharmaceutical compositions of 
the present invention. 

For parenteral administration, the carrier will typically comprise sterile water, 
although other ingredients that aid in solubility or serve as preservatives, may also be 
included. Furthermore, injectable suqiensions may also be prepared, in which case 

25 appropriate liquid carriers, suspending agents and the like will be employed. 

For topical administration, the compounds of the present invention may be formulated 
using bland, moisturizing bases, such as ointments or creams. Examples of suitable ointment 
bases are petrolatum, petrolatum plus volatile silicones, lanolin, and water in oil emulsions such 
as Eucerin™ (BeiersdorO* Examples of suitable cream bases are Nivea'>^ Cream (Beiersdoif), 

30 cold cream (USP), Purpose Cream^ (Johnson & Johnson) hydrophilic ointment (USP), and 
Lubriderm^ (Warner-Lambert). 
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TTie phannaceutical compositions and compounds of the present invemion will 
generally be administered in the foim of a dosage unit (e.g.. tablet, capsule etc.) at fiom 
about > Mg/kgof body weight to about 500 mg/kg of body weight, more prefcna)ly from 
about 1 0 Mgflcg to about 250 mg/kg. and most prefenibly fhmi about 20 Mgfleg to about 100 
5 mg/kg. AsrecognizedbythoseskilIedintheart.thepafticularquantityofphannaccutk^^ 
composition accoiding to the present invention administered to a patient will depend upon a 
number of factors, including, without limitation, the biological activity desired, the 
condition of die patient, and tolerance for the drag. 

The compounds of this invention also have utility when radio- or isotopically- 
10 labeled as ligands for use in assays to detennine the presence of PR. AR. ER. GR or MR in 
a cell background or extract They are paiticubriy useful due to their ability to selectively 
activate progesterone and androgen receptors, and can dierefore be used to determine d,e 
presence of such receptors m the presence of odier steroid receptors or related intracellular 
receptors. 

" Due to tile selective specificity of the compounds of this invention for steroid 

leceptOB. diese compounds can be used to purify samples of stea,id receptors in vitro. Such 
purrfication can be carried out by mixing samples containing ste„>id receptors with one or 
more of ti,e compounds of the present invention so tiiat the compounds bind to the receptors 
of choice, and dren separating out the bound ligand/receptor combination by separation 
20 techniques which are known to those ofskill in the art. These techniques include column 
separation, filtration, centrifugation. tagging and physical separation, and antibody 
complexing, among oUiers. 

The compounds and pharmaceutical compositions of die present invention can 
advantageously be used in the treamiem of die diseases and conditions described herein. In 

25 diis regard, the compounds and compositions of die present invention will prove particularly 
usefi.1 as modulators of human fertility, and in die treatmem of female and male sex steroid- 
dependem diseases and conditions such as hormone replacemem tfierapy. dysfunctional 
uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness, osteoporosis, 
prostatic hyperplasia and various honnoneskpendent cancers, such as cancers of die breast 

30 ovaries, endometrium and prostate. The GR and MR active compounds and compositions 
of die present invention wiU also prove useful as aflfectors of cartwhydrate. protein and lipid 
metabolism, electrolyte and water balance, as well as modulators ofrht fiinctions of die 
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cardiovascular* kidney, central nervous, immune, skeletal muscle and other organ and tissue 
systems. 

The compounds and pharmaceutical compositions of the present invention possess a 
number of advantages over previously identified steroidal and non-steroidal compounds. 

5 Furthmnore, the compounds and pharmaceutical compositions of the piesent 

invention possess a number of advanta^s over previously identified steroid modulator 
compounds. For example, the compounds are extremely potent activators of PR and AR, 
preferably displaying 50% maximal activation of PR and/or AR at a cmcentration of less 
than 1 00 nM, more preferably at a cmcentration of less than 50 nM, more preferably yet at a 

10 concentration of less than 20 nM, and most preferably at a concentration of 10 nM or less. 
Also, the selective compounds of the present invention generally do not display undesired 
cross-reactivity with other steroid receptors, as is seen with the compound mifepristone 
(RU486; Roussel Uclaf), a known PR antagonist that displays an undesirable cross 
reactivity on GR and AR, thereby limiting its use in long*term, chronic administration. In 

15 addition, the compounds of the present invention, as small oiganic molecules, are easier to 
synthesize, provide greater stability and can be more easily administered in oral dosage 
forms than other known steroidal compounds. 

The invention will be further illustrated by reference to the following non-limiting 
Examples. 



20 
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EXAMPLE 1 

. l.2.3.4-TgfffllY4rO-2.? 4-tnniethvi-()-nhftnvlQuinoHni> roim p ound infl sfTi TfT f 
Scheme I. wherP. R '=phfnYl) 

In a flame-dried round bottom (r.b.) flask equipped with a magnetic stir bar was dissolved 
l,2-dihydro-2A4-trimethy|.6-phenylquinoIine (15 mg. 60 nmol) and 10% Pd on C (10 mg) 
in anhydrous CH2CI2 (3 mL). The flask was repeatedly evacuated and filled with N2 to 
remove any residual O2 and then H2 gas was introduced. The solution was stirred at room 
temperature for 18 h. filtered though a CeliteTM plug, and concentrated in vacuo to affoid 
7.8 mg (52 %) of Compound 100 as an off white solid. Data for Compound 100: Rf = 0.71 
(silica gel. hexane^tOAc. 3: 1). Ifl NMR (400 MHz. CDCI3): 7J3 (d. 7 = 4.0. 1 H). 7.47 
(m. 2 H). 7.35 (m. 2 H), 6.53 (d. 7 = 4. 1, 1 H). 3.71 (bs. 1 H), 2.98 (m. 1 H). 1.79 (dd. J = 
4.0. 8.0. 1 H). 1.41 (d. y = 4.0. 3 H). 1,23 (d. 7 = 8.0. 6 H) 

».2-D|Mm-? , ? 4-frillWtfiy|HHl ? VfhifldiM0l-5.vlVi„inolim> fComnn..nH ini ..n ir tllff 1 
of Schemi. I u/|]Trp B U2.3.4.thiiirfia^p|Y^) 

To a dry 250.mL r.b. flask equipped with a magnetic stirring bar and a water cooled reflux 
condenser was added 4-(l A3-tiuadiazolyl)aniline (0.990 g. 5.59 mmol) along widi a 
catalytic amount of I2 (=50 mg) dissolved in acetone (HPLC grade, 70 mL). n,e resulting 
red solution was heated at reflux witii constant stirring for 60 h. The reaction was followed 
by 1LC (hexane/EtOAc. 3:1, visualized by short wave UV, the product appearing as a bright 
blue spot). After cooUng to room temperature (it). Celite™ (2.0 g) was added and die 
mixture was concentrated under reduced pressure to give a free flowing powder which was 
purified by silica gel chromatography (70 g silica gel 60. 240 mesh. hcxane/EtOAc. 5: 1 ) to 
25 afford 258 mg (18%) of Compound 101 as a light yellow solid: Rf= 0.35 (hexane/ ethyl 
acetate. 3: 1). Data for Compound 101: 1h NMR (400 MHz, CeDe): 7.86 (d. J = 2.0, 1 
H).7.70(dd,y =8.4.2.1, 1 H).7.34(s. 1 H).6.19(d.y =8.4, 1 H).5.09(s. 1 H).3.29(br 
s. 1 H). 1.87 (d. y = 1.2. 3 H). 1.02 (s. 6 H). 
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EXAMPLE 3 

1.2-DihvdiD-2^.4-trimethvl-6.nJ-oxa2ol-S-vltouinoli ne fComnmifirf 102. stmet^i«. 4 ^ 
Scheme I. where RUS-oxazolvn 

This compound was prepared usmg the procedure for EXAMPLE 2 from 4-(!3-oxxEdl-S- 
5 yl)aiuline (460 mg, 287 mmol) to afford Compound 102 (299 mg. 1^2 mmol, 43%) as a 
light brown solid: Rf = 0.23 (silica gel. hexane/EtOAc. 3: 1 ). Data for Compound 102: iR 
NMR (400MH2, C6D6): 7.40 (d, 7 = 1.99. 1 H). 7.32 (s. 1 H), 7.26 (dd, 7 = 8.2, 2.0. 1 H). 
7.14 (s. 1 H), 6.10 (d, 7 = 8.4. 1 H) . 5.06 (s. IH), 3.23 (br s, 1 H). 1.79 (d, 7 = 1.2, 3 H). 
1.00 (s. 6 H). 

10 

EXAMPLE 4 

6-r4.5-Dichlomini ida2ol-l -vl V 1 .2-dihvdrQ-2.2.4-triinethvlQuinoline (Compound 1 113, 
stnicture 4 of Scheme I. w here R>=4.S-dichloroimidazol-l-vn 
This compound was prepared using the procedure for EXAMPLE 2 from 4-(4,5- 
1 5 dichloroimidazol- 1 -yOaniline ( 1 .0 g. 44 mmol) to afford Compound 103 (234 mg, 1 7%) as 
an off-white solid: Rf = 0.26 (silica gel, hexane/ethyl acetate, 3: 1 ). Data for Conqraund 
103: 1h NMR (400 MHz. C6D6) 7.12 (s. 1 H), 6.66 (d. J = 2.3, 1 H). 6.44 (dd. J = 8.4. 
2.4, 1 H),5.90(d,y =8.4, 1 H),5.05(s, 1 H),3.20(brs, 1 H), 1.66(d,7 = 1.4.3H).0.99 
(s,6H). 

20 

6-(4-Bromo-l-methvlpvrazol-3-vlV1.2-dihvdro.2. 2.4-trimedivlquinoline fCompound 104. 
strocture 4 of Scheme I. where R'=4-bromo.l-methvliivrazol-3.vn 
This compound was prepared using the procedure of EXAMH^ 2 ftom 4-(4-l»omo-l- 
2S niethylpyrazol-3-yl)aniline (1.0 g, 44 mmol) to affcnd Compound 104 (540 mg. 41%) as an 
off-white solid. Data for Compound 104: Rfs 0.23 (silica ^l.hexane/EtOAc. 3:1). Iff 
NMR(400MHz.C6D6) 7.64 (s. 1 H).7.01 (d.y = 1.8. 1 H).6.90(dd,J =8.0, 1.8, 1 H), 
6.10 (d, 7 = 7.9. 1 H), 5.04 (s, 1 H), 3.37 (s. 3 H), 3.23 (br s, 1 H), 1.75 (d. 7 = 1.2. 3 H), 
0.99 (s, 6 H). 



W096/194S8 



PCT/US9S/16096 



105 



10 



15 



25 



2-Dihvdit>.2.2A.rr^m<>t 
I.whereRl s3.T>vrtdvn 
3-(4-NitToph9TiY|)pYridine (stmcniiiB 2. wh«e R l=^.p vriH yi). Toasolutionof H2S04(6 
mL) cooled in an ke bath to 0»C was added 3-phenylpyridine (1.0 g. 6.4 mmol). The 
orange-red solution was vigorously stined while HNO3 (1 mL) was slowly added dropwise 
to give a cloudy light yellow solution. After stirring at room temperature for 20 min the 
solution was careftilly poured into a beaker filled wiUi ice (200 g). The solution was 
neutralized with 20% NaOH to give a cloudy white suspension which was extracted with 
EtOAc (3 X 150 mL). The organic layers were combined, washed with brine (2 x 50 mL), 
dried (NaS04) and concentrated in vacuo to gi ve tiw desired pioduct (1 .2 g. 99%) as a light 
yellowsolid. Data for 3.(4.nitrophenyl)pyridine: Rf= 0.47 (silica gel. methanol/CHCls. 
5/95): IH NMR (400 MHz, acetonenle) 8.99 (s, 1 H). 8.67 (s. 1 H). 8.37 (d. J = 7.0. 2 H). 
8.18 (m. 1 H). 8.02 (d. J = 7.0. 2 H). 7.53 (m. 1 H). 



3: (4-Aminoph(?nYl)PYridine (stmrr.irr ^ wh.m R U^-py riH Yiy i„ a flame-dried r.b. flask 
equipped with a magnetic stirring bar was dissolved 3-(4-nitrophenyl)pyridine (131 mg. 
0.655 mmol) and 10% Pd on C (10 mg) in anhydrous CH2CI2 (3 mL) was added. Hie flask 
was repeatedly evacuated and filled with N2 to remove any residual O2. and then H2 gas 
20 was introduced. The solution was stirred at rt for 18 h. filtered diough a Celite™ plug and 
concentrated in vacuo to give the desired amine (105 mg. 95%) as an off-white solid. Data 
for 3-(4-aminophenyl)pyridine: Rf s 0.17 (silica gel. metiumol/CHCl3. 5/95); 1h NMR 
(400MHz. acetone-d6) 8.77 (d.y« 2.3. 1 H). 8.42 (dd,/« 6.4. 1.6. 1 H);7.88(m. 1 H). 
7.41(d.y= 8.5.2H).7.33(m.lH).6.78(d.y= 8.5. 2 H). 4.86 (br s. 2 H). 



^.2.DihYdrg.2.? . 4-triin«-rhYl-6-(3-PVridvnmiinnline fComnnnnH lli ^ . stnicn.^.. 4 u;), ^p. 
R'=3-pYridyn; This compound was prepared using the procedure of EXAMPLE 2 fhwn 3- 
(4-aminophenyl)pyridine (105 ing, 0.62 mmol) to afford Compound 105 (0.5 mg. 0.3%) as 
an off-white solid. Data for Compound 105: Rf= 0.44 (silicagel.hexane/EtOAc. 3:1): 
30 IH NMR (400 MHz. CDCI3) 9.13 (s. 1 H). 8 J8 (d. 7 = 2.5. 1 H). 7.48 (m. 1 H). 7.36 (s. 1 
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H). 7.26 (s. 1 H), 6.96 (s, I H). 6.82 (m, 1 H). 6.26 (d. J = 4.0. 1 H). 5. 12 (s. 1 H). 1.1 
H), 1.06(5.6 H). 
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EXAMPI.K7 

H4-flMPrPphgnYtV| A-tfillY<ln>.2A4-triniertivlmiinoliiw> rr^mp ny ^d llht «n.nT ..p. ^ ^ 
Scheme n. where Rl=4-fiitiimptjynYi) 

^Bre?lwM.2-<lihvdro-2.2.4-triinethvlfluinniim> (Canmaand t)- A diy 500 mL r.b. Hask 
equipped with a magnetic stir bar and a reflux condenser was chained with 4-bronioaniline 
(35.7g, 0.208 mol) and acetone (250 mL. Aldrich reagent grade). To this solution. I2 (2.637 
g. 0.05 equiv) was added turning the solution bright red. The mixture was heated to reHux 
with constant stiiring for 4 days (approximately 90 hours). The reaction was monitored by 
TLC (20% ethyl acetate/methylene chloride; observed starting material and product under 
short wave UV). As judged by TLC. 50% of the starting material was consumed during the 
course of the reaction. The reaction mixture was cooled to room temperature and quenched 
with saturated NazSjOj (200 mL). The aqueous mixture was partitioned into 2 phases 
using ethyl acetate (200 mL). The organic layer was rinsed with saturated NazSjOa (3 x 75- 
100 mL) and brine (100 mL). The combined aqueous layers were extracted with ethyl 
acetate (100 mL). The organic layers were combined and dried over anhydrous sodium 
sulfate, nie crude dailc material was purified by flash chromatography (800 mL silica. 50% 
ethyl acetate/methylene chloride) followed by reciystallization of isolated quinoline 
(hexane)yielding8.22g(15%)ofCompound7(whiteciystals). Data for Compound 7: Ifl 
NMR (400 MHz. acetone^) 7.06 (d. 7 = 2. IH). 6.99 (dd. 7 = 8, 2. IH), 6.42 (d. 7 a 8, 
IH). 5.36 (s, IH). 5.28 (br s, IH) 1.92 (d. 7 = 2, 3H). 1.24 (s. 6H). 



6-Bromo-l-ym-hiitvloxvcarbonvl.l ?wlihvdm.7 r> ^irfir '- hvlauinniin. fr^r r-r^ f V An 
oven dried 250 mL r.b. flask equipped with a magnetic stirrer and a nitrogen inlet was 
charged with Compound 7 (4.04 g, 16.0mmol). The white crystals were dissolved in 40 mL 
THF. The clear solution was cooled to -780C with constant stirring. A thermocouple ^ 
used to monitor die reaction temperanire. n-ButylHthium (1 1.2 mU 16.8 mmol. 1.50 M) 
30 was added slowly by syringe over a period of 15 min (temperature maintained between - 



i was 
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700C and -650C) turning the reaction mixture bright yellow. The reaction was allowed to 
continue stirring at -750c for an additional ISmin. The reaction was wanned to QOC and 
the di-rm-butyl^carbonate (3.846 g. 17.62 mmol) was added in one portion. NOTE: a 
significant exotherm was observed with the addition of the dicarbonate from QOC to 120C. 
5 ■n>ereacUonwasrnonitoredlq,TU:asitwarinedtort(50%etfiylacetateAne 

chloride) (3-5 hours). The reaction mixture was quenched with 1 .0 M Na2S203 (100 mL) 
andpartitionedwithediylacctate(lOOmL). The oi^anic layer was rinsed widi l.OM 
NajSsOa (2 X 50 mL) and brine (100 mL). The aqueous layeni were combined and back 
extracted with methylene chloride (75 mL). TTie organic layers were combined and dried 
10 (Na2S04). The crude mixture was purified by flash chromatography (400 mL silica. 2% 
ethyl acetate/hexane) to provide Compound 8 (3.765 g. 66.7%) as an oil. Data for 
Compound 8: 1h NMR (400 MHz. acetone^6) 7.30 ppm (s. IH). 7.28 (d. i = 8. IH). 7.1 1 
(d.y= 8. lH),5.60(s. lH).2.00(s.3H), 1.49(s.9H). 1.48(s.6H). 



15 



1 boronic acid with 6-Bm^T^1.2-di> 
trimeHiYlq,iino|inef Compound 8)- A25mLrecoveryflask equipped witham^^eticstir 
bar was charged with Compound 8 (1.0 equiv) in toluene (0.1 M). 
Tetrakis(triphenylphosphine)palladium (0.03 equiv), boronic acid (R1B(0H)2) (1.3 equiv. 

0.1 Mincthanol)andpotassiumcarbonate(2.0equiv.2X)M)weieaddedtothereaction ' 
20 flask sequentially under a nitrogen atmosphere. A reflux condenser was fitted to the flask 
and the cloudy reddish solution was stirred rapidly and heated to reflux for about 4 h until 
the starting material had been completely consumed as judged by TLC (15% ethyl 
aceuiie/hexane). The product mixture was then cooled to room temperature and quenched 
with saturated NH4CI (4-5 mL). Bhyl acetate (5 mL) was used to partition the mixture. 
25 The organic layer was rinsed with saturated NftjO (2 x 5 mL). The aqueous layers were 

extracted with ethyl acetate (5 mL). The organic layers were combined, dried (Na2S04), 
and purified as indicated. 
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^f4-FIVPrTOhenvlV1.2-dihvdro-2.2.4-trimethvlQuinolin e fConmound 1li6. stnichimd 
whqrp R*=4-iny<>rDpt»e|»Yl): This compound was prq)ared according to General Method 1 
from Compound 8 (1 19.3 mgt 0.472 mmol) and commercially available 4- 
fluorobenzenelxMonic acid (84.1 mg, 0.601 mmol, Lancaster). The product. Compound 
S 106 (S.0 mg, <1%), was isolated and purified by reverse phase Iin.C (ODS, 80% 

methanol/water,3.0mLAnin). Data for Compound 106: llINMR(400MHz.acetone-d6) 
7.57 ppm (m, 2H), 7.27 (d, 7=2, IH), 7.20 (dd, 7 = 12. 2, IH), 7.13 (dd, / = 16. 8, 2H). 
6.57 (d. 7=8, IH). 5.38 (s, IH), 5.26 (br s, IH). 2.03 (d, / = 1.6, 3H), 1 .28 (s, 6H). 

»0 EXAMPLES 

1 .2-Dihvdro-6-f3-trifluoromet hvlphenvn-2.2.4-trimethvlouinoline (Compound 1^7 , 
stnicture 4 of Scheme n. where R l=3-trifluoromethvlDhenvl) 
This compound was prepared according to General Method 1 (EXAMPLE 7) from 
Compound 8 (100.0 mg, 0.396 mmol) and commercially available 3- 
1 5 trifluoromethylbenzeneboronic acid (97.8 mg, 0.5 1 5 mmol. Lancaster). Compound 107 (2.0 
mg. <1%) was isolated and purified by reverse phase high pressure liquid chromatogn^hy 
(HPLC) (ODS, 80% mcthanol/water, 3.0 mL/min). Data for Compound 107: NMR 
(400 MHz. acetonc-d6) 7.86 (d, 7=8, IH), 7.85 (s, IH), 7.60 (dd, 7 = 16, 8, IH), 7.54 (d, 

7 = 8. 1 H), 7.38 (d, 7 = 2, IH), 7.32 (dd. 7 = 8, 2, IH), 6.61 (d, 7=8, IH), 5.40 (s, 1 H), 
20 5.40 (s. IH), 2.78 (s, 3H), 1 .30 (s. 6H). 

EXAMPLE 9 

1.2-Dihvdro-2^.4-trimethvl-6-f4-nitroDhenvltoumoline fComnoun d 108. stnictuie 4 «f 
Scheme H. R l=4.nitmphi.nvn 

25 f l-reyr-Butvloxvcaffaonvl.l.2-dihvdro.2.2.4 .trimetiivl-6.miinolinvnhoronic acid fCompnui^ 
2): A 25 mL r.b. flask, equipped with a magnetic stirring bar. was charged with Compound 

8 (3.765 g, 10.67 mmol) und«- N2. The oil was dissolved in 1 1 mL THF (anhydrous) and 
cooled to -780C. rm-Butyllithium (12.6 mL, 21 .4 mmol. 1 .70 M) was added by syringe 
over a period of 10 min (maintaining temperature below -70OQ niming the reaction mixture 

30 from pale yellow to bright yellow. The reaction was allowed to continue at -IS^C until all 
of the starting material had been consumed as judged by TLC (15% ethyl acetate/hexane). 
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Trimethyl borate (1.22 g. 1.33 mL, 1 1.7 mmol. 1.1 cquiv) was added by syringe over 5-10 
minutes (temperature between -TOOC and -650C). The reaction was monitored by TLC. 
Upon completion, the product mixture was quenched with saturated NH4CI (200 mL). 
Addition of ethyl acetate (200 mL) partitioned the mixture into 2 phases. The organic phase 
5 was washed with saturated NH4CI (100 mL) and brine (100 mL). The combined aqueous 
layers were extracted with ethyl acetate (100 mL). The organic layers were combined and 
dried (Na2S04). The crude mixture was applied to a small cohimn containing 200 mL 
sUica and 15% ethyl acetatefltexane. The higher R/impurities were eluted with 2 L of 1 0% 
ethyl acetate/hexane. The boronic acid. Compound 9. was eluted with 500 mL ethyl acetate 
10 followedby750niLethanoltopit>videl.483g(44%)ofCompound9. Data for Compound 
9:lHNMR(400MHz,acctone-d6)7.73(d.y= 1.2. IH). 7.66(dd,y = 8. 1.2. IH). 7.13 
(d.y= 8. lH).5.49(s. 1H).2.01 (d.y = 1.6.3H). 1.50(s.9H). 1.46(s.6H). 

fiengr^l Mpthod ?• hi;.rvl roupling of an arvlhn>mid« anrt n.f.r,. b atv\oxvr>>^y^.] 7- 
<'iMro-2,2,4-TrinigthYl-6^uinoiinvl)boronic«riH/rnmp »,.»wo ^. ^ -f^^j ^^^^^^^^ 
equipped with a magnetic stirring bar. was charged with aiyl bromide (l.Oequiv. 0.1 M in 
toluene). Tetrakis(triphenylphosphine)palladium (0.03^.1 equiv). Compound 9 (l.Oequiv. 
0. 1 M in ethanol) and K2CO3 (2.0 equiv. 2.0 M) were added to the reaction flask 
sequentially under a nitrogen atmosphere. A reflux condenser was fitted to the flask and the 
20 cloudy reddish solution was stirred rapidly and heated to reflux for about 4 h until the 
starting material had been completely consumed as judged by TLC (15% ethyl 
acetatefliexane). The product mixnne was then cooled to room temperature and quenched 
with saturated ammonium chloride (4-5 mL). Etiiyl acetate (5 mL) was used to partition tiie 
mixture. The organic layer was rinsed with saturated ammonium chloride (2 x 5 mL). The 
25 aqueous layers were back extracted with ethyl acetate (5 mL). The organic layers were 
combined, dried (Na2S04). and concentrated. A solution of the crude product in 
dichloromethane (0. 1-0.3 M) was cooled to .20»C (ice/acetone) and treated with 
trifluoroacetic acid (10^ equiv). Stirring was continued for 5-15 min and die reaction 
mixture was treated wiUi excess saturated NaHCOa. The product was extracted with ethyl 
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acetate (3 x). The extracts were washed with saturated NaHCOs (3 xX combined, dried 
0^32504), concentrated, and purified as indicated. 

1.2-Dihvdro-2,2,4-trimethvl-6-f4-nitroDhenvl)Quinoline fCompound 108. structure 4 of 
Scheme II. where Rl=4-nitroDhenvn: This compound was prepared according to General 
5 Method 2 from Compound 9 (36.6 mg, 0. 1 1 5 mmol) and commercially available 
bromonitrobenzene (19.4 mg, 0.96 mmol, Aldrich). Compound 108 was isolated and 
purified by recrystallization from hexane to afford 9.4 mg (38%) of Compound 108. Data 

for Compound 108: NMR (400 MHz, CDQs) 8.23 (dd, J = 8, 1 .6, 2H), 7.6S (dd, J = 

8, 2, 2H), 7.33 (d, 7 = 2, IH), 7.31 (dd,7 = 8. 2.4, IH), 6.51 (d, i = 8, IH), 5.38 (s, IH), 
10 3.94 (br s, IH), 2.06 (d, J = 1.2, 3H), 1.33 (s, 6H). 



6-f2-3-DichlorDDhenvn-l .2-dihvdro-2>2.4-trimethvlQuinoline (Compound 109. strucnire 4 
of Scheiqy ff , whffrp fi'=?,3ijichl9rophenYl) 
15 This compound was prepared according to General Method 2 (EXAMPLE 9). From 

Compound 9 (68.0 mg, 0.21 mmol) and commercially available 23-dichlorobromobenzene 
(40.1 mg, 0.18 mmol, Lancaster) was obtained a crude product which was isolated and 
purified by reverse phase HPLC (ODS column, 97% methanol/water, 3.0 mL/min) to afford 

20 mg (29%) of Compound 109. Data for Compound 109: NMR (400 MHz, CDCI3) 

20 7.39(dd,y= 8, 1.6, lH),7.19(dd,J= 16,8, 1H),7.23 (dd,y = 4, 1.6, IH), 7.11 (d. 7 = 
1 .6, IH), 7.05 (dd, 7 » 8, 1 .6, IH), 6.46 (d, J = 8, IH), 5.34 (s, 1 H), 3.82 (br s, IH), 1 .99 
(s,3H), 132(s,6H). 



25 1 ,2-Dihvdro-6-f2-hvdroxvcarfaonvl«4-nitrophenvl V2,2.4-trimethvlquinolinc (Compound 
110, strucnire 4 of Scheme H. where R>=2-hvdroxvcarfaonvl-4>nitrophcnvn 
This compound was prepared according to the (Sencral Method 2 (EXAMPLE 9). From 
Compound 9 (68.0 mg, 0.21 mmol) and methyl 2-bromo-5-nitroben2oate (446.6 mg, 1.72 
mmol), 712 mg (92%) of the coupled quinolinylmcthylester was obtained. A portion, 481 

30 mg ( 1 .06 mmol), of this intermediate was hydrolyzed using potassium hydroxide ( 1 49 mg, 



EXAMPLE 10 



EXAMPLE 11 
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2.6mmol)iniefluxing4:l methanol/wateroveraperiodof 3h. Hie hydrolyzed product 
was isolated by extraction with ethyl acetate. The crude product was purified by SGC (200 
mL silica. 30% etfiyl acetatefliexane to 50% ediyl acetatefliexane) to afford 490 mg (guant) 
ofN-/m-butyloxycarbonyl-!.2^ihyd,o^2^iydroxycarbony|^„itro^ 
5 trimethylquinoline. N-te«-butytoxycaitoiiy|.l,2Hiihydith6K2.hydix»xycaibony^^ 
nitropheiiyl)-2.2.4-trimethylquinolir.e (49.0 mg. 0.1 1 nmiol) was then treated with 
trifiuoroacetic acid (0.34 niL, 4.5 mmol) to remove the re,r-butyl carbonate group (1-5 
minutes. OOQ. The quenched reaction mixture was purified by silica gel chromatography 
(SCO (50 mL silica. 40% ethyl acetate/hexane) to afford 1.2 mg «1%) of Compound 110 
10 DataforCbmpoundllO: lHNMR(400MHz.acetone-d6)8.43 (d.y= 2.4. lH).8.33(dd 
J= 8.2.4. lH).7.72(d../= 8. IH). 7.08 (d. y = 2. IH). 7.02(dd.y = 8, 2. IH). 6.57 (d. 7 
= 8.1H).5.62(brs.lH).5.41(s.lH).l.96(d.y= 2.4, 3H). 1 .28 (s. 6H). 



20 



25 



30 



EXAMPLE 12 
Scheme 11 Pl-7 .4-dichlnmp h^.^ Yn 

This compound was prepared according to General Method 2 (EXAMPLE 9). Fitm, 
Compound 9 (78.4 mg. 0.25 mmol) and commercially available 3.4^ichlorobromobenzene 
(56.7 mg. 0.25 mmol. Uncaster) was obtained a crude product which was isolated and 
purified by preparative thin layer chromatography (PTLC) (1000 ^m. 10% ethyl 
acetate/hexane) to afford 22 mg (28%) of Compound ill. Data for Compound 111: Ifl 
NMR(400MH2.acetoneKl6)7.73(s.lH).7.52(d.7= 1.2. 2H). 7.32 (d./= 2. IH) 726 
(dd.y= 8.2.1H).6.57(d.y= 8.1H).5.42(brs,lH).5.37(s.lH).2.03(d.y= 1.2 3H) 
1.27 (s,6H). 

EXAMPLE 1-^ 

^^yH.2-c}ihydfo-2.2-dimethvl^nh«.viTnn ^| jr ^ fComnonnH 112 stn.cn.»^ » of 
Scheme H w^». » ^T'lmY'- R^^f) 

u?Yto?cycai1>9ny|-U-^»l»y<lrp-7 , ?-dimcthvl-4-hvdroxvfnethYVft. D henvl qiifi^ nlipA 
(smictMren . wbrrrff l- phenyl)- A solution of M/m.butyloxycarbonyI-1.2-dihydro-2.2.4- 
trimethyl-6.phenyl quinoline (stmcnrre 10. where R'=phenyl) (310 mg. 0.888 mmol) and 
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selenium dioxide (345 mg. 3. 1 1 ininol) in 17inLofdioxancwasheatedtorenuxfor3h. 
The reaction mixtuie was quenched with 1:1 NaS203 (10%) /NaaHCOs (10%). extracted 
with dichlorometbane. dried (MgS04). and the oiganic phase was concentrated in vacuo. 
Purification by flash chromatography (silica gel, hexane/ethyl acetate. 4: 1 ) gave 212 mg of 
5 the intermediate aldehyde along with 75 mg of the desired alcohol of structure 11, where 
Rl=phenyl. The aldehyde was treated with sodium borohydride in 25 mL of methanol at 
O'C. After 1 h at O'C, the reaction mixnirc was quenched widi water, extracted with ethyl 
acetate and concentrated in vacuo to give an oil that was purified by flash chromatography 
(silica gel, hexane/ethyl acetate, 4:1) providing structure 11, where Rl=phenyl (240 mg, 
10 84%). iH NMR (acetone de) 7.68 (d. J = 9, 2H), 7.61 (d,J= 1 .8, IH). 7.47 (dd. 7 a 6.2, 
1.8. 1H),7.41 (d,y= 6.4, 2H), 7.29 (m,2H), 5.80 (S.1H). 4.51 (d.y= 6.8, 2H).4.12 (t,y 
= 6.8,1 H), 1.52 (brs.l5H). 

jV-/m-ButyloxycarhonYl-4-bmmQIIICthvM ■2-dihvriro-2.2.dinvthvl.^ p h«.vl n„inn^ J^ 
^SWV9tWrp ». whW R^«f?h<?ny|): To a solution of Ar-ierr-butyloxycaibonyl.l,2-dihydio-2,2. 
dimetiiyl-4.hydn>xymethyl-6-phenylquinoline (structure 11. where r' = phenyl) (230 mg. 
0.630 mmol) and carbon tetrabromide (220 mg. 0.662 mmol) in 5 mL of dichlorometbane at 
0»C was added triphenylphosphine (174 mg, 0.662 mmol) in 2 mL of dichlorometbane. The 
reaction mixture was allowed to warm to rt and stirred for 1 h. The mixture was 
20 concentrated in vacuo to a residue that was subjected to flash chromatography (silica gel. 
hexane/ethyl acetate, 9: 1) to give structure 12. where R'»phenyl (72 mg, 27%) . 1h NMR 
(acetone d6) 7.67 (m. 3H). 7.52 (dd. / « 8.7. 2.1. IH). 7.45 (t. 2H), 7.32 (m. 2H). 6.07 (s. 
IH), 4.60 (s, 2H), 1.55 (s. 6H), 1.53 (s, 9H). 

25 4.EthYl-l.2-<lihvdrO-2.2-dimethvl^phenvlqiii».n H ne rCornnnnnrt 112. strucnirP 1^ nf 
ISyNffie n. where R =phenvl. R =methviv To a solution of Mrert-butyloxycarbonyl-4- 
bromomethyl-l,2-dihydro.2,2-dimethyl-6-phenylquinoline (stnicture 12, where R^henyl) 
(20 mg, 0.047 mmol) and copper d) iodide (4 mg, 0.02 mmol) in 1 mL of anhydrous ether at 
0»C was added MeMgBr (0.060 mL, 3 M in ether). After 30 min of stirring at O'C, the 
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reaction mixture was quenched with saturated NrtLjQ and extnicted with ethyl acetate. TTie 
organic layers were combined, dried (Na2S04) and concentrated in vacuo to provide an oil 
which was purified by SGC (silica gel, hexane/ethyl acetate. 9:1) giving Mte/r- 
butyloxycarbonyl-4^thyl-1.2-dihydro-2,2^imethyl-6-phenylquinoline (16 mg, 91%) . Ifl 
NMR (acetone^) 7.65 (d.y= 8.7.2H).7JI (dd.y = 8.0.1.7. IH). 7.29 (m. 2H). 7.43 
(m.3H).5.56(s. IH). 2.55 (q. J = 8.9. 2H). 131 (s.6H). 1.57 (s.9H). 1.19(t.y= 8.9,3H). 
To a solution of Ar-/m-butyloxycarbonyl-4-ethyM.2-dihydro-2.2-diinethyI-6- 
phenylquinoline (16 mg. 0.044 mmol) in I mLof dichloromethane at 0°C was added 0.3 mL 
of trifluoroacetic acid. After 10 min of stirring, the reaction was quenched with saturated 
NaHCOa. and extracted with dichloromethane. The organic layers were combined, dried 
(Na2S04) and concentrated in vacuo to provide an oil that was purified by SGC (silica gel, 
hexane/ethyl acetate. 7:3) to provide 3 mg (25%) of Compound 112. Data for Compound 
112: iHNMR (acetone^) 7.55 (d. 7= 8.6. 2H). 7.37 (m. 3H). 7.23 (m. 2H), 6.59 (d. 7 = 
8.26, IH). 5.38 (S.1H). 3.76 (s. IH). 2.48 (q.y = 7.4.2H). 1.29 (s.6H), I.17(t.7« 74 
15 3H). 
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EXAMPLE 14 

1.2.Ditiydrt)-2 , 7-dimethvl.6.nhenvl-4-nmpvlT .innlin . fConmnHnW 1^ ? t,^f 
Scheme II where Rl=p henvl. R2~rthYl) 

To a solution of A^-te/t-butyloxycarbonyl^romomcthyl-l,2-dihydrD-2,2-dimethy|.6- 
phenyl quinoline (structure 12, where R'«phenyl) (20 rag. 0.047 mmol) and copper a) 
iodide (4 mg. 0.019 mmol) in I mL of anhydrous ether at 0»C was added EtMgBr (0.06 mL. 
3M in ether). After 30 min of stirring at 0»C. the reaction mixture was quenched with 
saturated NH4CI and extracted with ethyl acetate. The organic layers were combined, dried 
(Na2S04). and concentrated in vacuo to provide an oil that was used directly in the next 
step. To the crude quinoline (20 mg, 0.053 mmol) in 1 mL of dichloromethane at 0»C was 
added 0.3 mLof trifluoroacetic acid. After 10minofstimng.the reaction was quenched 
with aqueous saturated solution of NaHCOa and extracted with dichloromethane. The 
organic layers were combined, dried (Na2S04) and concentrated in vacuo to provide an oil 
that was chromatographcd (silica gel. hexane/ethyl acetate. 7:3) to give Compound 113 (9 
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mg,61%). Data for Compound 113: Ifl NMR (acetone^) 7 J3 (m, 2H), 7.40 (m. 3H). 
7.24 (in.2H). 6.58 (d,y= 8.14. lH).5.38(s. lH).3.76(s. IH). 2.45 (t. 7 « 7.40. 2H). 1.^ 
(sx. J = 7.39. 2H). 1.29 (s. 6H). 0.99 (t, J = 7.27. 3H). 

fe(?-Qltorffl>hcnvlV1.2-dihvdro.2.2.4-trimeH.vlq..jnoline (Cnrn p^ ynd 114 ^tr^ ^^..^^ A ^ 
Schwne n. where Rl=2..c|^;onT^ynYl) 

This compound was prepared according to General Method 2 (EXAMPLE 9). From 
Compound 9 (48J mg. 0.15 mmol) and commereially available 2-chlorobromobenzene 
(17.8 mL. 0.15 mmol. Lancaster) 15 mg (34%) of Compound 114 was isolated. Data for 
Compound 114: 1h NMR (400 MHz, acetone-d6) 7.45 (dd. 7 = 8. 1 .2. IH). 7.36 (dd, / = 
8.2. IH). 7.33 (ddd.y= 16.8.1.2.1H),7.23(ddd,y= 16.8.2. IH), 7.11 (d. 7= 2. 1 H). 
7.03(dd.y= 8.2. lH).6.53(d.J= 8. lH),5.35(s. 1H).5.31 (brs. IH). 1.97 (d.y= 1.6. 
3H).1.28(s.6H). 



EXAMPI.F. lis 

A^-DihYdro.^.2 . 4-triinrt>iYlmdenof2.l-nouinoiine fCr.mna..nrf y ^ . stni«i.». 17 r^ff s^i^^ 
IV. where Rl-6,H Y^.) 

general Method 3: 1.2-dihvdroniiinoline format^ ^ p froni an aniiin^; jo a diy 500.mL r.b. 

20 flask equipped with a magnetic stirring bar and a water cooled reflux condenser was added 
structure 15 along with l2 (0.05-0.2 equiv) dissolved in acetone (0.1^)J M). The resulting 
red solution was heated at reflux widi constant stilting for 60 h. The reaction was followed 
by TLC (hexane/EtOAc. 3:1. visualized by shoit wave UV, the product appearing as abright 
blue spot). After cooUng to room temperature. Celite~ (2.0 g) was added and the mixture 

25 was concentrated under reduced pressure to give a free flowing powder which was purified 
by flash column chromatography (70g silica gel 60. 240 mesh. hexanc^OAc. 5:1) to 
afford a mixture of isomers of structures 16 and 17. 



30 



1.2-I>ihYdrt>-2.2.4-trimethvlindenor2.1.nqiiinftline (CnmponnH 1 16. structure 17 of Schema 
IVi Whcrp R^'^H. X°CH2); This omipound was prepared according to General Method 3 
from structure 15 (where Rl -^H. XsCH2) (5.0 g. 27 mmol) to afford a mixture of 
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Compound 115 (stiucture 16 of Scheme IV. where r1-6=H. X=CH2K1 64 g. 22.7%) and 
Compound 116 (336 mg, 4.65 %) in an 85:15 ratio (as determined by ^HNMR). Data for 
Compoundll6: 0.57 (sibcagel.hexane/EtOAc. 3:1). »H NMR (400 MHz. CeDe) 
7.62 (d. J = 8 0, IH). 7 45 (d, 7 = 8.0, IH), 7.28 (d, 7 - 7.3, 1 H), 6,31 (d, J - 8.0. IH) 
5.19 (s. 1 H). 3.74 (s, 2 H). 3.28 (br s, 1 H). 1.98 (d. 7 = 1.2, 3 H), 1.08 (s, 6 H). 

EXAMPLE 17 

^Preinp-U-(ii!iY(lT^?74.Tniirrhvlindcnori r-9\v^m^^tcr^^^^i^^ ,^ 

ofSch«H>fV rtifff ^2-4 ^6,H rS,r, y^^^ 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 
stiucture 15 (where RM. r6,h. R^»Br, X=CH2) (2.0 g. 7.7 mmol) to afford 376 mg 
(49%) of Compound 117 as a rose colored solid (along with Compound 127, Example 18). 
Data for Compound 117: Rf= 0 53 (silica geUcxane/EtOAc, 3:1). >H NMR (400 MHz. 
C6D6) 7.38 (m, 3H). 6 17 (s, IH). 5.15 (s, 1 H). 3.34 (s. 2 H), 3.27 (br s, 1 H), 1.93 (d. J 
15 =1.0,3H),1.08(s,6H). 



EXAMPIJUt 

7-Srono-l , ^-(tihYdro-2 . 2 4-trinrthYlmdcnQr2, i-^uinoiin^ fronw...nH y^ ^^^^ p „f 

Scheme IV. where Rl-4 Rfe.H it W 

This compound was prepared according to General Method 3 (EXAMPLE 1 6) from 
structure 15 (where rM, r6=h, R^-Br, X=CH2) (2.0 g. 7.7 mmol) to afford a mixtu,* of 
Compounds 117 and 127. Purification by siUca gel chromatogtaphy afforded pure 117 (376 
mg. 49%) (EXAMPLE 17) and mixed fiacUons containing 117 ami 127. Compouml 127 
was purified by reverse phase HPLC (CDS cohimn. 95% methanolAwiter, 3.0 mL/min) 
Data for Compound 127: Rf = 0.53 (siUca gel. hexane^EtOAc. 3: 1); 1h NMR (400 MHz, 
C6D6) 7.38 (d.y -8.3. 1 H), 7.31 (s. 1 H). 7.29(d.y »8.0. 1 H), 7.19(d. J = 8 0, 1 H). 
6.25 (d, J = 8. 1. 1 H). 5. 16 (s. 1 H). 3.52 (s. 2 H). 3.32 (br s. 1 H), 1 .91 (d, J = 14 3 H) 
105(s,6H). 
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EXAMPLE 19 

1.2-Pilwcfa-<>-2.2.4-trimethvlbenzorblfuranor3.2-glqumnHn<.f(!omp^ fft m eture Unf 

Scheie IV where r2^h y=n^ 

This compound was jxepared accordiog to General Method 3 (EXAMPLE 16) from 
5 stnicture 15 (where rI-^-H, X-0) (1.0 g. 5.5 mmol) to aOotd Compound 118 (264 mg, 
18.4%) as a yellow sdid, and Conq>ound 119 (936 mg, 65%) as a dear coloriess oil. Data 
for Compound 118: Rf = 0.44 (hexane^tOAc. 3:1); 1h NMR (400MHz, C6D6) 7.61 (d, J 
- 6.9, IH), 7.56 (8. 1 H), 7.41 (d,J = 8.0. IH), 7.13 (m, 2 H). 6.38 (s, 1 H), 5.12 (s, 1 H), 
3.28 (br s, 1 H), 1.91 (s, 3 H), 1.05 (s. 6 H). 
10 EXAMPLE 2ft 

1.2-Pibvdro-2.2.4-trimethvlbenzoni1furanof2 3./]qi unolinerCompou^^ 119. smictiiry f7 nf 
SehemelV where r1-6=H X=n\ 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 
structure 15 (where r1-6=H. XK)) to afford Compound 118 (264 mg. 1 GO mmol. 1 8.4%) 
15 as a yellow solid and Compound 1 19 (936 mg, 3.55 mmol. 65. 1%) as a clear colorless oil. 
Data for Compound 119: Rf= 0.44 (silca gel, hexane/EtOAc, 3: 1); 1h NMR (400 MHz, 
C6D6) 7.63 (dd, J = 7.4, 1.5. 1 H), 7.41 (d, J = 8.2, 1 H), 7.35 (d, J = 7.3, 1 H), 7.1 1 (m, 
2 H), 6. 19 (d, y = 8.4, 1 H). 5. 1 1 (s. 1 H). 3.38 (br s, 1 H). 2.49 (d. J - 1.2, 3 H), 1.06 (s. 6 
H). 

20 

EXAMPLE II 

^FIuorQ.I.2-dihvdro-2 2 4.trimethvlindenor2.1./li^innlm.. (Compound no. 8tnictii«> I7 «f 
Scheme IV. where r1-S»H r6,f ym^^ 

This conq)ound was prepared according to General Method 3 (EXAMPLE 16) from 
25 structure 15 (where rI-5-H, r6-F. X-CH2) (1 .0 g. 5.0 mmol) to afford 248 mg (18%) of a 
mixture of Compounds 120 and 121. Pure samples of Conq)ounds 120 and 121 were 
obtained by preparative thin Ucyet chromatography (PTLC) (1000 ^un, hexane/EtOAc, 9: l ). 
Data for Compound 120: Rf = 0.70 (hexane/ EtOAc 3 : 1 ); NMR (400 MHz, CeDe) 
7.38 (d, J = 8.0, 1 H), 7.29 (d, J = 7.5, 1 H). 7.09 (dd, J = 8.1, 5.3. 1 H), 6.8 (dd, J = 8.6, 
30 8.6, 1 H), 6.26 (d, J = 8.0, I H), 5, 13 (s. 1 H), 3.81 (s, 2 H), 3.32 (br s, 1 H), 1.88 (d, J = 
1.2, 3 H) 1.05 (s, 6 H). 



wo 96/19458 



PCT/US9a/16096 



117 



10 



15 



20 



9-Fluon>-1.2^ihYdTo-2.2.4-trimethvlindrnori7..1n.in.H.w^^^^ 

of Scheme IV. whe« r2.5^^ p 6- ^ 

This compound was obtained as described above for Compound 120 (EXAMPLE 2 1 ). Data 
for Compound 121: Rf« 0.71 (silica gel. hexane^tOAc,3:l): 1hnMR(400MH2 
C6D6) 7.48 (s. 1 H).7.25(d.y =7.4. 1 H).7.07(dd.y =7.8,5.4. 1 H).6.80(dd.y Is.? 
8.7. 1 H).6.I3(s. 1 H).5.15(s, 1 H). 3.63 (s. 2 H). 3.28. (br s. IH). 1.93 (d.y = 1 2 3 H) 
1.09 (s, 6 H). 

EXAMPIF 

ydro-S 
Scheme V) 

1.2-dihYdm-7.2.4-tnn^rthvlinHrnof 1 7...1anino.ln..Q.., >K.,, „,, 
scheme IV wherr p2-5=H, R6=r02rH3 JfeQ^: This compound was prepared 
acconling to General PnKedun. 1 from methyl 2-aminonuon.no-8-carhoxylate to affoni 872 
mg (65%) of methyl i^-dihydro-2.2.4-trimethylindeno[1.2-g]quinoline-8^xylate 
(stnicture 16 of Scheme IV whe« r2-5=h. r6=C02CH3. X=CH2) as an off white solid 
Data for methyl U-<«hydro-2.2.4-trimethylindeno[1.2-j]quinoline-9-caiboxylate- 1h 
NMR(400mHz.C6D6)8.03(d.y= 7.8. 1 H). 7.56 (d. y = 7.4. 1 H.). 7.50 (s. I H.). 7.20 
(dd. y = 15. 7.5. 1 H). 6J2 (s. 1 H). 5.17 (s. 1 H). 4.28 (s. 2H). 3.55 (s, 3H). 1 .97 (d J = 
I.3.3H).1.10(s.6H). 




25 



ScJiantV}; In a r.b. flask equipped with a magnetic stilting bar was dissolved methyl ] .2- 
dihydro-2,2.4.trimethyIindenotl.2.«]quinoline.9H:ari>oxylate (23 mg, 72.1 pmol) in 10 mL 
diy TOF. The solution was stiired at -78«C for 10 min and DIBAI-H (1.0 M in hexancs; 
0.43 mL. 6 equiv) was slowly added. After stining for 20 min the reaction was quenched 
with Na2SO4 l0H2O (100 mg) and Ae solution was warmed to rt. at which time the 
30 reaction mixture became a white gelatinous suspension. The suspension was filtered and 
washed repeatedly with EtOAc. The washings and filtrate were combined and concentrated 
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in vacuo to give 1 0 mg (49%) of Compound 122 as a white solid. Data for Compound 122: 
Rf = 0.23 (silica gel. hexane/EtOAc, 3:1). NMR (400 MHz, acetonesl6) 7.55 (d, J = 
7.4. IH), 7.50 (s. IH); 7.26 (dd, J = 15. 7.5. IH); 7. 18 (d, J - 7.4. IH); 6.73 (s. IH); 5.36 
(s. IH); 5.21 (s, IH); 4 72 (d, 7 = 5.8, 2H); 4.06 (dd. J - 1 1 .4, 5.7. IH); 3.20 (s, 2H); 2.78 
5 (s.3H);1.28(s,6H). 

EXAMPLE 14 

8-Chloro-1.2Hfiln«iro-2.2.4-trimethvlindenori.2-g1aiiinoBnefCo m 123 structure K , 
Scheme IV where r2-4 r6 „h. R5=CI. X^CH?^ 

10 2-Anuno-7-cMorofluorene fstrucnire IS. Scheme IV. where r 1-4.r6=h r5=ci x^tHoV 
A 100 mL Tound-bottmn flask was chaiged whh structure 14 (where. R^'^.R^H, R^=C1. 
XK:H2) (496 mg, 2.02 mmd) and methylene chloiide (20 mL) and 10% Pd/C (0.5g) was 
added to the sohition. The reactllon vessel was flushed with nitrogen and stirred under an 
atmosphere of hydrogm overnight (-15 hours), at which time the starting material was 

1 5 conq>letely consumed as judged by TLC (50% ethji acetate/hexane). The flask was flushed 
with nitrogen before exposing the mixture to air. The product mixture was diluted with ethyl 
acetate (50 mL) and washed with brine (3 x 30 mL). The organic layers were combined, 
dried (Na2S04), and concentrated. The crude product, structure IS (where Rl -^.R^H, 
R^=CI, X=CH2X400 mg, 92%), was used in the next step without purification. 

20 

8-Chloro-1.2-dihvdro-2.2.4-trimethvlindenori.2-ylqumolinerComp ound 123 5tnictiir«> in , 
Scheme IV. where r2-4.r6=h R5=a. x=CH2V This compound was prepared according 
to General Method 3 (EXAMPLE 16) from structure IS (where R*-4,r6=h, r5=ci, 
XKH2X400 mg. 1 .85 mmol) and acetone (60 mL. Aldrich reagem grade) to afibrd 
25 Compound 123 and structure 17, w*ere r2-4,r6=h, r5=C1, X=CH2 Purification by PTLC 
(reverse phase, 80% methanol/water) provided 1 .8 mg (<1%) of Compound 123. Data for 
Compound 123: NMR: (400 MHz, acetone-d6) 7.59 (d, 7=8, IH), 7,46 (s, IH). 
7.39 (d. J= 2, IH). 7.24 (dd, 7 = 8. 2, IH), 6.67 (s, IH), 5.35 (s, IH), 5.26 (br s, IH). 
3.71 (s, 2H), 1.98 (s, 3H). 1.24 (s, 6H). 



W09d/19458 



PCT/US9S/16096 



119 



EXAMPLf; 

«-fm,r^l Mihv^r^7 7. trimrfcli n i ■i.,-..^,.„,„„„^ 

S<^fV ^t2-<v6^ .5., • 

™''=°^«»l«l»™i«on«.ig«,0«n-M^ 
* -H.R-F.X=CH2,,n.9:l«k,. A«»Il^rfftis™,^^,i^ 
>0 («lc.gd,h««««,Ac3:,). lHNMR(«0MHz,C6D6) 7 43(s IH, 7«/ .» 

In . rb, lUsk «^pp«, . ^ ^ ^ 

l6)(54nii,0.021mnol)inCH2Ch(3mLl T».kj. , i~ (EXAMINE 

tiNa25>04), and concentrated on Cdite™ Piirific.tinfi k» a-k • 

' "mncation by flash column chromotograDhv (20 

M»,*w»«. DaUftrC^p.^,^. «f-«.59(si,c.ge.. WE,o1 3 , -H 
rr^r!'"'''"''"'*^- -•■«> »3<MH>,7.,o! 
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EXAMPLE 27 

6-Fluoro>12-dihvdro-2^.4-triinethvlmdenc>f l^-glQuinoline fCompmind 12IS. srni^fiy M, 
Scheme IV. where r2.r4-6,h. r3xF. X^CH^^ 

This compound was prepared according to Generai Method 3 (EXAMPLE 1 6) fiom 2- 
5 amino-S-fluorafluorene (stracture 15. where r2 J(4^h, R^sF. XsCH2) (360 mg. 1 .72 
mmol) to afford 125 mg (26%) of Compound 126 as a light brown solid. Data for 
Compound 126: Rf & 0.63 (silca gel, hexane/EtOAc. 3:1 ); NMR (400 MHz, acetone- 
d6): 7.55 (s, 1 H). 7.25 (d. / = 73, 1 H). 7.12 (m. 1 H). 7.02 (d, / = 10, 10, 1 H) 6.73 (s. 1 
H), 5.39 (s, IH), 3.81 (s, 2 H) 2.87 (s, 3 H), 1.28 (s, 6 H). 

10 

EXAMPLE 28 

1.2-Dihvdro-2.2.4.trimethvl.7-nitroindenor2.1-flquinoline rCo moound 128. stnicture 17. 
Scheme IV. where R 1-4 .r6:,h. r5=N02. X=CH2> 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
1 5 amino-7-nitrofluorene ( 1 00 mg, 0.44 mmol) to afford 2 mg (2%) of Compound 128 as a red 
solid. Data for Compound 128: Rf = 0.46 (silica gel, 25% EtOAc: hexane); IR NMR (400 
MHz, acetone^6) 8.25 (s. 1 H). 8.19 (d, J = 7.8, 1 H). 7.80 (d, J = 7.7, 1 H), 7.65 (s, 1 
H), 6.77 (s, 1 H), 5.70 (br s, 1 H), 5.45 (s, 1 H), 3.88 (s. 2 H). 2.10 (s, 3 H). 1.31 (s. 6 H). 

20 EXAMPLE 29 

1.2-Dihvdro-2.2.4-trimethvl-8-iii troindenori.2-gTquincdine fCompound 129. stnictnre 16. 
Scheme IV. where r2-4.r^h. r5=N02. X=CH2^ 

This compound was prepared according to General Method 1 from 2-amino-7-nitnrfIuoiene 
(100 mg, 0.44 mmol) to afford 1.0 mg(<l%) of Compound 129 as a red solid. Daufor 
25 Compound 129: Rf = 0.46 (silica gel, 25% EtOAc: hexane); NMR (400 MHz. acetone- 
d6) 8.30 (s. I H). 8.19 (d, J » 8.0, 1 H), 7.78 (d. J » 7.7. 1 H). 7.59 (d. / = 7.8, 1 H), 6.70 
(d, y = 7.8. 1 H). 5.70 (br s. 1 H). 5.43 (s. 1 H). 4.26 (s. 2 H). 2.30 (s, 3 H). 1 Jl (s. 6 H). 
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EXAMl»f.y;w 

" ''-lieme IV ^t^n Tt2^^^S^w p3 pfi-, * 



10 



Tli« compound was p«pa«d accoiding to Genena Method 3 

aimno-5^nuon,n«orene (stn«ture 15, where R2 r4.5.h. r3 ji6.f, x=CH2) (460 me 
2.03mmol)toaffo«194mg(l5%)ofCompo»„dl30asalightI«>wnsolid. Datafor 
Compound 130: Rf- 0^ (silica gel. hex«,e/EtOAc. 3: 1); IflNMR (400 MHz CgD^) 
X«(MH,.6.68(dd. 9.1..3.3.MH),.4.(ddd..= 8.5. .0. 3.S. 1^^, 1 
H).5.09(s.lH).3.55(s.2H).1.88(d.y= 1.1. 1 H). ,.06(s.6H). 

EXAMPIlj! ;il 



'^"«-'""»°')'»'ff°«'29™gW%).fCompo„,dI3,«8.6„,.g,^;„; 

~^c^« , , , ^^^^^^ 

^ "'■'•^<».'H).3^(s.2H).2.<B<s.3H).>.92,d.y.,.2.3H).,.68(s.6H,. 

^^i..v^^KH,v.n,.v^71,ri.„„„l „■ ^ 

^o^«»d«.sd»«v^,(4.«,,.^.,6™„K.,..a^i«who™b»„„.,co™p^^ 

22. Sd»,« vn) (19.05 g. 85.82 .^nol. 5.00 was i«w „ m-C. a. which 

J««««»..I«««w.sg«.„.,,,„,a«.«,,90^ Aft.,.„«U«.io„3l40™i„a,l90-C 
*.,m«„„w«.„„w.d«,coo,„„«x,w.sflh«^U»ou^a^„,C*li,.n.„„,,,^: 
8h« flmnd. 250 00. «by, ««.,e. Concen«on u»icr ,«toccd p««„„ 
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afforded an oil which was shown by • H NMR to be composed of the desired Ullinann 
hctero-coupling product, along with some 2,2'-difluorobiphenyl. and a small amount of 
uncoupled methyl 2-bromo.5-nuoiobenzoate. This erode product mixture was then 
dissolved in 60 mL THF, and the ester was hydrolyzed by treatmem with a large excess of 
5 10% aqueous NaOH at reflux. After 24 h, thin layer chromatc^graphy (TLQ analysis 
indicated complete consumption of starting material, and the erode reaction mixnire was 
neutralized to pH 4 with 1 ii aqueous HQ. The reaction mixture was then extracted with 
ethyl acetate (150 mL), and the oiganic phase was washed with brine (50 mL), dried 
(Na2SQ4), and concentrated. Purification by silica gel chromatogr^hy (silica gel, 
10 hexanes/ethyl acetate, gradient elution) afforded 2.64 g (62%) of Compound 23 as a 
colorless, oily solid. Date for 23: NMR (400 MHz, CDCI3) 7.76 (dd, y = 9.1,2.2, 
1 H), 7.32 (m, 3H). 7.26 (ddd, J = 9JS, 7.8. 1 .8. IH), 7. 1 8 (ddd. y = 8. 1 . 7.4, 0.9, 1 H). 7.06 
(dd,y= 9.5,8.8,1H). 



2.?-PifluorQfluorenone (Compound 24. Sehein«> y^y To a flame^lried 100 mL flask 
containing 3,2'-difluoro-2-biphenic acid (Compound 23. Scheme VII) (2.00 g, 8.54 mmol) 
in 1 2 mL benzene was added SOCI2 (1 .25 mL. 17. 1 mmol. 2.00 cquiv) and the mixture was 
heated to reflux for 90 min. The excess SOCI2 and benzene were removed by distillation at 
ambient pressure. Benzene (6 mL) and CH2a2 (5 mL) were then sequentially added and 

20 removed by distillation. Anhydrous CH2CI2 (30 mL) was added and the mixture was 

cooled to -78''C. Trifluoroacetic acid (0.76 mL. 8.54 mmol. 1 .00 equiv) was then added and 
die mixture was allowed to warm to it overnight The reaction mixture was poured into 100 
mL ice-water, rinsing with 50 mL CH2CI2. The layers were separated and the aqueous 
phase was extracted with an additional 100 mL CH2CI2 . The combined organic extracts 

25 were washed successively with sat'd aqueous NaHCOs, water, and brine, dried (Na2S04), 
and concentrated under reduced pressure to give 1 .85 g (quantitative) of Compound 24 as a 
pale yellow solid. RecrystaUization (ethanol) afforded C:ompound 24 as feathery pale 
yellow needles (mp 149-150'C, literature mp 147.5''C [Namkung et al., "Derivatives of 
Fluorene XX. Fluorofluorenes. V. New Difluoro-2-acetamidofluorenes for the Study of 

30 Carcinogenic Mechanisms'*. J. Med. Chenu 1965. 8, 551-554.]). 
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4.7.p i ft,^7.„i,^fl„„„„^^ frnm niii. |ria , Sfl i f.ilf Vm- 2Mmmon«,t«m 
(Ompo^ U. Schane VD) (0^ 0i»25 ™„kJ, .j^ p^.^ ^ 0^ ^ 

'^'«=«"™«"«w«r»ayl«««l«,50n:fcr2mfawW,.„.«tad,.TlK 
mm« w» d« coow » „ bef« Of 3J mL ke-w^. TV p,«ipiaw 

»nm »Hd (mp 207-C «,cn^ mp 207.208-C mj). which w« crted «,,„ *e 
next step wtthoit funber piirific«i<n. 

'* '•Ami.KKT-diniKTOnwmKniffromno.mrtlM .«iri~-TV1ll- "Pifl : 

"«~n««no«(Co„^ 25. Sd»« VU) ,,.00 g. 3.83 nmol, was disscJ™, h, ,75 „u. 

™ier».™<,sphe„ofhyd™gengss.™«i„edbyab.l,oo„,.r,05„ta.«^ 
™'«|''"«««*.c«.„s.n„si„gwi*„«„i«™.,,5„^^„^^ Re^.,^ 

««so,ve«.„de,dh„i„l,h«ip^.„^e,a«.»3„g,,^,..,„,„,Co^ 

'HNMR,^M„,eoc,3, T.«,da..= g.,.«. ,H).,^Ca... ,.S. , J„ (d.,. 
-8J.*.ft lH).6.79(d.y= ,.9. lHX&42dd.y= ,a9. 1.9. IH).3.99(brs.2H). 

a ^nwJf,VR5,F y3rp<LH y ,'c^TOs"cIZ!!l'2X!^ 

"«<»dmg.oGe«^M«hod3(EXAMPLB.«m«,C^«UJ0.0g.4.6m™,,,„ 
affort5.8^ffi^U-dihyd„.2.2.4^^,M(H„oh^^^ 

o,Sd«..VI.wh«eR2.R5=F.R3^.Re=H), D«.fbr5*din™„.,.2-dihydn.224. 

25 ■n»«*y|.IO^o,nd«»(U-jJ,ptool,,»: Rf.0.49(s«opl.hex.«^Ac 3 1) 

-«« (4W MHr. ««on..de 7.50 (dd. y . 4.«. , H). 7.27 („. 2 H). 6.73 ^ 
(br s. 1 HX 5.47 (s. I H). 2.16 (dd, / . 7.1. 1.5. 3 H). U9 (s, 6 H) 



30 



M.4HnniHIIYlinftflwtl.;-fHuinolf.»- fstnim... M„f s^..^ - v „ . To a name dried 25- 
mL r.b. fl.sk equipped wilh a magneUc sdr tar was added sMcime 19 dissolved in 
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anhydrous CH2a2 (0.05^.1 M). The resulting puiple solution was cooled to -TS'C and to 
it was added DBAl-H (1.0 M in hexane. 3-4 equiv) undera blanket of N2. TTie resulting 
light yellow solution was stirred at -78»C for 30 min and to it was dien added an excess of 
NaS04 lO H2O (10-20 equiv). The resulting suspension was wanned to rt during which 
5 time the solution became a thick white gel. After stirring for 45 min. the gel was partially 
dissolved with EtOAc. filtered, and washed repeatedly with BOAc. The ethyl acetate 
washes and filtrate were combined and concentrated under reduced pressure to afford 
structure 20. 

'° ^'^-PiflVWnvl ■2-dihvdro-10-hvdroxvl-2.2 4-friffr f hvlindennn %ff>1ouinolin^. rrnmp ^n.^^ 
l^^iSthfinf Vyi) : Compound 132 was prepared according to General Method 4 from 
structure 19 (where r2 r5=f. r3-4, r^h) (46 mg. 0. 15 mmol) and DIB Al-H ( 1 .0 M in 
hexane. 0.5 mL. 3.2 equiv) to afford 29 mg (62%) of Compound 132 as an off-white solid. 
Data for Compound 132: Rf = O.IO (hexane/EtOAc. 3: 1); Ifl NMR (400 MHz. acetone-d6) 
7.54 (dd. J = 8.3. 5.0. 1 H). 7.24 (dd. / « 8.6. 2.3. 1 H). 7.06 (ddd. 7 = 1 1.3. 9.3, 2.5. 1 H), 
6.68 (s. IH). 5.63 (br s. 1 H), 5.44 (d. J = 7.9. I H). 5.34 (s. 1 H). 4.79 (d. J = 8.0. 1 H), 
2. 16 (dd. J = 6.7, 1 .2. 3 H), 1.27 (s 3H). 1.25 (s. 3H). 



15 



20 



25 



EXAMPIRTI 

7.?-Pifluon>.l , ?-dihYdre-3.2 . 4-frinierhY|.10-pxQindenon 7.rtm.ino1in. (C^ .^ ^ 
aniCture 19. .Scheme VI p2 -3.r5^h P4 p6^p y ^n^ 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino.6.8-difluoro-9-fluorenone (750 rag. 3.2 mmol) to afford 29 mg (2.9%) of Compound 
135 as a bright puiple solid. Data for Compound 135: Rf = 0.57 (sUica gel. hexanc^tOAc. 
3:1). iH NMR (400 MHz. acetone-d6) 7.46 (s. 1 H). 7.22 (dd, J = 8.5. 1.9. 1 H), 6.76 (s. 1 
H). 6.68 (ddd. J = 9.6. 5.8. 2.3. 1 H). 5.89 (br s. 1 H). 5.52 (s. 1 H), 2.06 (s. 3 H). 1 .30 (s. 6 
H). 
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10 



7.9-Pifluoro-1.2.dihYdn>.10.MrnTY '> A4-triincthvlinrirnofl ?-.ln..lnn.;n, 
133. structure 20 Sfhetne IV. wIh^ p2>3 ^5,^ r4 gfep -y^ ^^ 

In a 25 mL r.b. flask equipped with a magnetic stiiring bar was dissolved Compound 135 
(EXAMPLE 33) (10 mg. 32 Mmol) in 6 mL anhydrous CH2CI2. The solution was cooled ,0 
-78<'C and then DfflALH (0.5 mL. 1.0 M in hexanes) was added. The solution was stirred 
for 30 min. and dien Na2SO4 l0H2O (150 mg) was added. Upon wanning to rt. the 
suspension congealed to a viscous white gel which was washed with ethyl acetate (4 x 30 
mL) and concentrated to afford 9.3 mg (92%) of Compound 133 as an off-white solid. 
DataforCompoundm NMR (400 MHz. CfiDe) 7.40 (s. 1 H). 7.09 (dd. y = 8.7.2.1, 
1 H). 6.84 (s. 1 H). 6.55 (ddd. 7 = 10. 5.7. 2.0. 1 H). 5.65 (s. 1 H). 5.31 (s. 1 H). 4.54 (d. J 
= 8J.lH),2.00(d.y= 1.0.3H).1.28($.3H).1.26(s.3H). 

EXAMPLE 

7.»P-DiflMoro-l ?-dihydro-2 ? 4-trimf>thvl-5-o«ninH.nnn i- f io„inni,n. ic,^ .^^ 
structure 17 nf^h^ l y. ^^e^ r2 , r5^f. r1. r2-4 n6^j^ y -^-^) 
This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino^.7-difluoro-9-fluorenom: (Compound 132. Scheme VH) (1 .0 g. 4.6 mmol) to afford 
22 mg (1.6%) ofCompound 134 as a purple solid. Data for Compound 134: Rf=048 

20 («licagel.hexane^Ac.3:l):lHNMR(400MHz.ac«oneKl6)7.47(m. 1 H).7.24(m.2 
H).6J2(d,y= ll.lH).6.12(brs.lH).5.66(s.lH).2.25(d.y= 1.5. 3 H), 1.27 (s. 6 H). 

EXAMPLE 

L -FlU<m^l.2Hljhvdr(V??4-trimethv1-10^yninH^ nofl.2.«>1qninn]f T ,.f^^^ 
25 Strucmre 1<5 nf .<^ciiemi> IV wh^r e r2-4. r6=h , p5 y^^^ 

To a dry 250.mL r.b. flask equipped with a magnetic stir bar and a water-cooled condenser 
was added 2-amino-7-fluorofluorenone (5.00 g. 23.5 mmol). along with iodine (- 15 mg) 
and mesityl oxide (20 mL. 0.175 mol). The resulting red solution was heated at reflux with 
constant stirring for 2 days. The reaction was followed by TLC (20% ethyl acetate/hexane). 
30 After cooling to rt. the crude product mixnire was concentrated and purified by silica gel 
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chromatography (400 mL silica, hexane) which afforded an impure sample of Compound 
137. Repuriflcation by silica gel chramatograi^y (hexanes) afTorded 64 mg (I %) of 
Compound 137. Data for Compound 137: NMR (400 MHz, acetone-d6) 7.53 (m. 
IH). 7.36 (s. IH). 7.21 (dd, J = 10, 8, IH), 7.16 (dd, / = 10. 8. IH), 6.78 (s, IH), 5.66 (br s. 
5 IH), 5.51 (s, 1 H), 2.04 (s. 3H). 1 .29 (s, 6H). 

EXAMPLE 37 

8-F|uorP-l,2-dihvdn>-10-hvdroxv-2.2.4.trimethvlindenori.2-Plouin oIine fCompminH ly it, 
Strucnire 16 of 58di«iie W. where r2-4. R6gH. rSsR XsTHnW^ 

10 This compound was prepared according to General Method 4 (EXAMPLE 34) fnmt 

Compound 137 (18.2 mg, 0.05 mmol) and DIBALH (1.0 M in hexanes, 0.2 mL) to afford, 
after purification by FTLC (1000 iun silica, 19/1 hexane/EA) 0.9 mg (5%) of Compound 
136 as a white solid. Data for Compound 136: Ir NMR (400 MHz, acetone-d6) 7.52 (m, 
IH), 7.37 (s, IH.), 7.21 (dd, 7 = 8, 2.4, IH). 7.02 (ddd, 7 = 16, 8, 2.4. IH). 6,77 (s, IH), 

15 5.38 (d, J =12. IH). 5.37 (s. IH.), 5.31 (br s, IH), 4.59 (d. 7=8, IH), 2.03 (d. J =1.2, 3H), 
1.28 (s,3H), 1.26 (s,3H). 

EXAMPLE 38 

7.FlyorD-1.2-dihYdro-2.2.4-trimethvl-8-nitroindenofl.2-g lQuinolinerConipniind1M , 
20 structure 16. Scheme IV. where r2-3.r6s H. R^=R r5= NO;. X=CH2^ 

This compound was prepared according to General Method 3 (EXAMPLE 16) from 2- 
amino-6-fluoro-7-nitrofluorene ( 1 .00 g. 4.00 mmol) to affoid 98 mg (8%) of Compound 138 
as a bright purple solid. Data for Cbmpound 138: Rf =0.23 (silica gel, hexane/EtOAc. 
3:l);lHNMR(400MHz,acetone-d6) 8.13(d.7= 8.3. 1 H), 7.66 (d, 7 = 12. IH), 6.64 
25 (s. 1 H), 5.47 (s, 1 H), 3.85 (s. 2 H), 2.77 (d. 7 = 1.0, 3 H). 1.36 (s, 6 H). 
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g-Ch|prD-l,2.^ihY<1nv|Q.t,Ydn>XV-? ? 4-rrimethvHnd.n»ri O-rm rf n rlin. .r^^Tn^* f-'- 
Structure 20. Scham^ VI u,|,yrp p2rf|. r3^h X-fffffm 

A solution of 2^no-Uhloro.9.fluorenol (SOOmg, LSOniinol). I2 (-1 mg) «.d ««tone 
(20 mL) was healed in a sealed tube at lOO'c forl6 h. To the cooled reaction mixture was 
added Celite™ (0.5 g). and the sluny was concentrated in vacuo to afford a free-flowing 
powder which was purified by SGC (230-400 mesh. 2.5 x 15 cm) using a 10-100% 
EtOAc:hexane gradient to affoid 2.6 mg (1%) of Compound 139 as a white solid. Data for 
Compound 139: Rf = 0.14 (silica gel. 25% EtOAc:hexane); Ifl NMR (400 MHz. acetone- 
d6) 8.18(d,7= 7.7.1H).7.78(t.y = 7.9.1H).7.52(d.J= 7.8. 1 H).7.l9(t./= 7 8 1 
H). 6.90 (s. 1 H). 5.70 (br s. 1 H). 5.50 (s. 1 H). 5.40 (s. 1 H). 4.59 (d. 7 = 8.5. 1 H). 2.35 (s 
3 H), 1.32 (s. 3 H) and 1.21 (s, 3 H). 

EXAMPLR4n 

6.Fluoro-1.2-riihvdrf>-2 2 4.fri niethvl-in-ny n jn^enon.2.^.1, ^l 
structure 19. Scheme Vf wh^ re R2 r4-6=h , rS^r 

This compound was prepared from 5-fluoro-2-nit«,fIuorenone (1.0 g. 4.1 mmol) in two 
steps in the manner previously described for Compound 123 (EXAMPLE 24). affo«Ung 
0.74g(61%)of Compound 140asadarkpurplesolid. Data for Compound 140- IrnMR 

(400MHz, CDCls) 7.33(s. IH). 7.26 (m.3H). 6.75 (s. IH). 5.45 (s. IH). 3.96 (brs IH) 
2.05 (d.y = 1.5,3 H). 1.31 (s,6H). 



EXAMPLE 41 

^Flupro-U^-diMm-in^iYdTPTY 7 1 tH methYlindrnon 7 . H auinoiin. rrn», p^..,^ 
25 StniCtwre 20. Scheme VI. wh^r. p2 p4-6,H r3=f ^ f-q'^") 

This compound was prepared by General Method 4 from Compound 140 (0.30 g. ] .0 mmol) 
to afford 0.25 g (84%) of Compound 141 as a pale rcddish-puT,le solid. Data for 
Compound 141: NMR (400 MHz. CDCI3) 7.49 (s. lH).7.32(d.7= 7.3. 1 H).7.I2(dt, 
J « 7.8. 4.8. 1 H). 7.00 (dd. J = 9.8. 8.3. I H). 6.71 (s. IH). 5.47 (s. 1 H). 5.37 (d. 7 = 1.2. 1 
30 H). 3.88 (brs.lH). 2.06 (d./= 1.2,3H). 1.31 (s.3H). 1.30(s.3H). 
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EXAMPLE 42 

g.g-DifluQrc>-1.2-4ihvdro-2.2.4-trimethvl-lQ4triflutm>a«^ toxvMndfinofi ^-y] ^^ 
(Compound 142. stnicture 16. Scheme IV. where r2 r5=f lt 3.R4.R6^H y^ nrnrB^^ 
To a flame-dried 25 mL r.b. flask containing S.8-difluoro-]^-dihydro-]0-hydroxy-2^4- 
5 trimeihylindeno[1.2-g]quinoline. Compound 132. EXAMPLE 32. (15.0 rag, 0.048 mmol) in 
2 mL dichlorometbane at 0°C was added trifluoroacetic anhydride (10 mL. 0.071 mmol. 1 .5 
cquiv) and 4-A/:JV-dimethy]aniinopyridine (18.0 mg, 0.147 mmol, 3.0 equiv), and die 
mixture was allowed to stir for 10 min. The reaction mixture was then transfened to a 
separatoty funnel with ^yl acetate (20 mL), pH 7 potassium phosphate buffer ( 1 0 mL) was 

10 added and the layers were separated. The organic phase was dried (Na2S04) and 

concentrated under diminished pressure. Purification by flash column chromatognq)hy 
(silica gel. hexanes/ethyl acetate, gradient elution) afforded 14.1 mg (76%) of Compound 
142 as a light yellow oily solid. Data for Cbmpound 142: NMR (400 MHz, CDCI3) 
7.59(dd.7= 8.4,5.0. IH). 7.15 (dd,/ = 8.2. 2.4. lH),7.09(dt.7= 8.8. 2.5. IH).6.64(s. 

15 IH), 6.47 (s. IH). 2.19 (dd, 7 = 6.7. 1.2, 3H). 1.29 (s. 3 H). 1.28 (s. 3 H). 

EXAMPLE 43 

H3.^PiflV0roPhCTVn-L2.3.4>tetrahvdro.2.2.4-triinefhvlauinolini> ^rnmpn»m< Hi*, 
structure S of SriiMiiy ^ where R»=3.^ ^ifluoroHhenvn- 

20 A dry 1 0 mL r.b. fladc was chaiged with Compound 147 (EXAMPLE 47) ( 1 7.4 mg, 0.06 
mmo)) and 03 mL ethyl acetate. To this solution was added 10% Pd/C (20 mg). The 
reaction mixture was stirred under an atmosphere of hydrogen for 1 h. The reaction was 
purged with nitrogen until all of die hydrogen had been removed from the flask. The 
product mixture was filtoed through a plug of cotton and Celite™ to remove the solids, 

25 rinsed with ethyl acetate (50 mL) and concentrated. The crude material was purified by 
HPLC (reverse phase, ODS semi-preparatory column. 85% methanol/water, 3.0 mL/min). 
The major peak was isolated and identified as Compound 143 (3.5 mg, 20%) by NMR. 
Data for Compound 143: NMR (400 MHz. methanol-d4) 7.38 (d, J = 2.3. IH); 7.20 
(dd, J = 8.5, 1.6. IH); 7.09 (m, 2H): 6.72 (m, IH); 6.56 (d, J = 8.2. IH); 2.96 (m. IH); 1.79 

30 (dd. J = 12.9. 5.8, IH); 1.39 (m. 4H); 1.24 (s. 3H); 1.17 (s. 3H). 
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.2-Dihvdin.2?,/^fr,r^>*hY»»^^|. 

5 2-Amin9caThfi70|c (stnicture IS of Srheme IV. wh..^ pl-&-u , y -xmy 2.Nim)carba2ole 
IMendenhall. G. D.; Smith, P. A. S. Org. Syn. ColL Vol 5 1973. 829. the disclosure of 
which is herem incoiporated by reference] (structure 14 of Scheme IV, where Rl-^H. 
X=NH) (1 .0 g. 4.7 mmol) in 50 mL of ethyl acetate was hydrogenated over 10% Pd/C (50 
mg) under an atmosphere of hydn^en for 1 J h at it giving, after filtiation through CeliteTM. 
10 840 mg (100%) of 2-aminocarbazole. Data for 2-aminocarba2ole: 1 H NMR (400 MHz. 
CDC13) 7.94 (d.y = 9.0. 1 H). 7.83 (d. 7 = 8.0, IH).7.80(brs. IH). 7.35 (m. 2H). 7.15 (dd, 
7=8.2, lH).6.67(d.y= 1.8. IH). 6.58 (dd. 7 = 9.0. 1.8, lH).3.73(brs.2H). 



J.2-PillY4nh3,?4.trimerhvlindoion.2-p}o»inniin.( r» ^po„nri i^j ^(^^ffiri^ 
IV . whffff Rl-6aH, X=N?f): A solution of 2-aminocarbazole (structure 15 of Scheme IV, 
where Rl-6=H, X=NH) (840 mg. 4.7 mmol) in 10 mL of acetone and one crystal (10 mg) of 
iodine was heated at lOO'C for 14 h in a sealed tube. The acetone was removed in vacuo to 
afford a dark oil which was purified by silica gel chromatography (silica gel, hexane/ethyl 
acetate. 8:2) to afford 738 mg of Compound 144 and 121 mg of l,2.dihydrx>.2.2,4- 
trimethylindolo[2.3-/]quinoline (structure 17 of Scheme IV. where RI-6=h. X=NH) (71% 
combined yield). Data for Compound 144: NMR (400 MHz, CDCI3) 7.90 (d, 7 = 8.0, 
IH); 7.80 (br s. IH). 7.66 (br s. IH). 7.23 (br s, 2H), 7.12 (m, IH). 6.30 (br s, IH), 5.32 (br 
s. IH). 3.75 (br s. IH). 2.13 (s. 3H). 1.39 (s. IH). 




EXAMPI.F.d< 

'dro-2.2.4.triinytt^Yfi n5<T^iT 
Scheme Vni p l-6-p_ p7-yr.^ 

To a suspension of sodium hydride (60% in mineral oil. 16 mg, 0.405 mmol) in 1 mL of 
THF at 0«C was slowly added l,2-dihydn>-2.2.4-trimethylindolo[2,3-y] quinoline (stnicture 
30 28ofSchemeVIII,whereRl-6=H)(30mg.0.116mmol)in 1 mLof THF and the resulting 
mbcture was stirred at O^C for 30 minutes. lodoethane (9.3 mL. 0.1 16 mmol) was added 
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dropwise via a microsyringe and the reaction mixture was brought to rt and stirred for 16 h. 
The reaction was quenched with 1 mL of water and extracted with 10 mL of ethyl acetate. 
The organic phase was dried (Na2S04) and concentrated in vacuo to a residue that was 
purified by flash chiromatography (silica gel, hexane/ethyl acetate. 9:1) which gave 27 mg 
5 (81 %) of Compound 145. Data for Compound 145: NMR (400 MHz, CDOs) 7.8 1 (d, 
J = 7.1. lH).7,63(d,J = 8.1; IH); 7.34 (d. /= 8.0. IH); 7.25(brs. IH); 7.12 (apparent t, 7 
= 7.4. IH); 6J1 (br s, IH); 5.38 (br s, IH); 4.25 (q, J = 7.0, 2H); 4.22 (br s. IH); 2.16 (s, 
3H); 1.26 (s. 6H); 0.91 (t, 7 = 7.0. 3H). 

10 EXAMPLE 4H 

6-f3-ChloroDhenvll-1.2-dihvdrQ-2 ^.4-trifnethvlQuinoline fComoound 146. structure 4 of 
Scheme H. where Rl=3-chloronhenvh 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (91 mg, 0.29 mmol) and 3-bromochlorobenzene (33.6 mg, 0.29 mmol). The 

1 5 crude product was isolated and purified by silica gel chromatography (50 mL silica, 5% 
ethyl acetate/hexane) and FTLC (reverse phase, 1000 \im plate, 95% methanol/water) to 
yield 54 mg (81%) of Compound 146. Data for Compound 146: ^HNMR (400 MHz, 
acetone-d6) 7.56 (d, J = 4.0. IH); 7.50 (d. J = 8.0. IH): 7.34 (apparent t. 7 = 8.0, IH); 7.31 
(d, J = 4.0. IH); 7.24 (dd. J = 8.0. 4.0. IH); 7.23 (dd, J = 8.0, 4.0, IH); 6.57 (d, J = 8.0, 

20 IH); 5.60 (s. IH); 2.03 (s. 3H); 1 .27 (s. 6H). 

EXAMPLE 47 

6-(3.5-DifluoroDhenvlVl^-dihvdm-2.2.4-trimethv lauinoline fCtonmound 147. structure 4 of 
Schewie H. where Rl=.3-5-difluoroDhenvh 

25 This compound was prepared according to General Method 2 (EXAMHf 9). From 
Compound 9 (59.7 mg, 0.19 mmol) and 1-bromo-3,5-difluor(^nzene (21 .6 mL. 0.19 
mmol. Lancaster) a crude reaction mixture was isolated and purified by HPLC (reverse 
phase, semi-prepaiative column. 85% methanol/water) to yield 5.6 mg of Compound 147 
and 0.9 mg of Compound 148 (EXAMPLE 48) (8% combined yield). Data for Compound 

30 147: 1h NMR (400 MHz, acetone-d6) 7 J4 (d. 7 = 2.2, IH); 7.28 (dd, J = 8.4. 23, IH); 
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7. 19 (m. 2H); « .80 («. IH); 6.57 (d. J - ,.3. ,H); 5.47 (s. ,H); 5.38 (s. IH); 2.04 (s, 3H); 
1 .28 (s, 6H). 

5 

M3.FluprophHlYl>-1 ?-4>lwlr(h2 74-trimHlnricminnlWrr^ ,,.^^^ ^ 

Schema n urfiffi^ p l= ^-fliiornnhi^) 

This compound was obtained dong with Compound 147 as described above (EXAMPLE 
10 47). Data for Compound 148: 1h NMR (400 MHz. acetone-d6) 7.45 (d. y = 8 0 IH) 

7.35(m,2H);7.26(dd.y=7.7,2.2.1H);7.,0(d,y=2.0,lH);7.03(dd,y=8., 20 IH) 
6.54 (d. J = 8.2. IH); 5.35 (s, IH); 5.29 (s. IH); 1.97 (s. 3H); 1.28 (s 6H) 



15 



20 



EXAMPLE ^0 

j.?-Pihvdr^7 ? 4-triinr r hYl-6 P.rrirfvlV.uino.W .r^^ p^,,. , ^.^^ , 
n. where Rl=4-py^^j^ 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (23.8 mg. 0.07 mmol) and 4-bromopyridine hydrochloride (14 5 mg 0 07 
mmoLAIdrich). The crude produ« was isotated ««1 purified by silica gel chromatography 
(75 mL sUica. S% ethyl acetate^exane) and reoystallized twice (hexane/CHjClz then 
Et20) to afford 7.3 mg (40%) of Compound 149. Data for Compound 149 IflNMR 
(400 MHz. acetone^) 8-59 (d, y= 6.0. 2H); 7.55 (m,2H); 7.45 (d. 7-2.2, lH);740(dd 
J = 8.3, 2. 1, IH); 6.60 (d. J - 8.2. IH); 5.40 (s. IH); 2.06 (s, 3H); 1 .30 (s, 6H). 

,^ ^3-CY«norhmYiV1 Tf i ihvdro-;! ?4-tri f n p thvin,.i„n iin. rr om.ound i.n . 
^0 fichcrocn whweRl»^■yY^^,^pp|^^^lj 



25 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (81 .4 mg, 0.26 mmol) and 3-bromobenzonitrile (46.6 mg, 0.26 mmol, 
Lancaster). The crude product was isolated and purified by alica gel chromatogrq)hy (75 
mL siUca, 5% ethyl acetate/hexane) to afford 5 1.6 mg (74%) of Compound ISO as pale 
5 yellow crystals. Data for Compound 150: ^HNMR (400 MHz. acetone-d6) 7.94 (d, 7- 
1 1, IH); 7.88 (m, IH); 7.56 (m, 2H); 7.38 (d. 7 - 2.2. IH,); 7.31 (dd. J » 8.3, 2.2, 2H); 
6.59 (d, J = 8.3, IH); 5.42 (s, IH); 5.38 (s. IH); 2.01 (s. 3H); 1.28 (s. 6H). 

EXAMPLE SI 

10 

6-(3.5-PitMprPPhgnvl>-1.2-dihvdro-2.2.4-trimethvlouinoMne ^Com pound 1S1 ^t^ ,y^.r> a »f 
Scheme n. where R»=3 S-dic hlorophenvl^ 

This compound was prq)ared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (40.4 mg, 0.13 mmol) and l-bromo-3,5-dichloroben2ene (28.7 mg. 0.13 mmol, 
Aldrich). The crude product was isolated and purified by silica gel chromatography (75 mL 
silica, 5% ethyl acetate/hexane) to afford 32 mg (79%) of Compound 151. Data for 
Compound 151. *H NMR (400 MHz, acetone-d6) 7.53 (d, J = 1.8, 2H); 7.34 (d,y = 1.8, 
IH); 727 (m, 2H); 6.57 (d, J = 8.3. IH); 5.38 (s. IH); 2.04 (s. 3H); 1 .28 (s, 6H). 

EXAMPLES! 

H2.3-PiflWProphenvlVl 2-dihvdro-2.2.4-trimethvlmiinn »ine fCompniinH 152, stnietin^e ± 
Scheme n. where Rl=2.3^fl»«rfty.h«.yn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (28.7 iqg. 0.09 mmol) and l-bromo-2,3-difluoroben2ene (10 jiL, 0.09 mmol, 
Aldrich). The oude product was isolated and purified by silica gel chromatography (75 mL 
silica, 5% ethyl acetate/hexane) to affivd 16 mg (62%) of Compound 152. Data for 
Compound 152: NMR (400 MHz, acetone-d6) 7.21 (m, 5H); 6.57 (d, J = 8.3. 1 H); 
5.37 (s, IH); 1.99 (s, 3H); 1.28 (s. 6H). 
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This compound ivas prepared «xordi«g to General Method 2 (EXAMPLE 9) from 
Compound 9 (55.3 mg, 0.17 mmol) ««i l-bro«opentafluorobenzene (21.7 mL. 0,7 mmo, 
Lancaster). Tl^crudeproduct was isolated and pmified by silica gel chromatography (75 ' 
«»L sdica. 5% ethji acetatefltexane) to afford 2.5 mg (5%) of Compound 153 Data for 
Compound 153: IhnmR (400 MHz. acetone.15) 7.1, (d.y = , 2, ,H); 7.03(dd y = 
8.0. 1.6. lH);6.60(d.J=8.3. lH);5.57(s. IH); 1.95(s.3H); 1.29(s.6H) 



15 



gXAMPIF^ 



L 2-PillYdrO-? ? 4-trimrrhvl^r4^rriflvoro.c et, r| )ph.nv nauinoHn..rnr ,^^ 



30 



TO, c«npou«i W.S prep.™, .ccordtaB .0 G««,, Vtetf^ 

^ - ».6. 1.7. m 7.41 (a, aft 5.4. (, ,H); A.n (.. IH); 2,04 (, 3H); 1.27 (s. 6H, 

EXAMPLIT. f << 

Scheme n l.>^ffy Rl»3 ^.p^i^ ji^Yi) ay-£Afil 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (74.4 mg, 0.23 mmoi) and S-bromopyrimidine (37. 1 mg, 0.23 nrniol, Aldrich). 
The crude product was isolated and purified by recrystallization (Et20/hexanes) to affi>nl 2. 1 
mg (4%) of Compound 155. Data for Compound 155: ^HNMR (400 MHz, acetone^6) 
8.97 (s, IH); 8.94 (s, 2H); 7.39 (d. J -1.9, IH); 7.32 (dd. J = 8.4, 2.2, IH); 6.63 (d,J- 
8.3. IH); 5.39 (s, IH); 2.05 (s, 3H); 1.29 (s, 6H). 

EXAMPLE S6 

6-(3-CvwiOPheiivlV1.2.3.4-tetrahvdro-2.2.4-trimetlivlqu inoline (Compound IS6 smir^ . yy < 
of Scheme I where Rl=3.cvanonhenvn 

A diy 10 mL r.b. lOask was charged with Compound 150 (EXAMPLE 50) (16.7 mg, 0.06 
mmoI) and 0.5 mL ethyl acetate. To this sohition 10% Pd/C (20 mg) was added. The flask 
was stirred under an atmosphere of hydrogen for 1 h. The reaction was then purged with 
nitrogen untU all of he hydrogen had been removed from the flask. The produa mfocture was 
filtered through a phig of cotton and CeUte™ to remove the soUds, rinsing with ethyl acetate 
(50 mL). The crude material was purified by HPLC (reverse phase. ODS semi-preparatoiy 
column, 85% methanol/water, 3.0 mL/min). The major peak was isolated and identified as 
Compound 156 (1 .8 mg. 1 1%) by NMR. Data for Compound 156: NMR (400 MHz, 
acetone-d6) 7.93 (d, 7 = 1 .3. IH); 7.88 (m. IH); 7.55 (m. 2H); 7.51 (d, 7 = 1.4, IH); 7.28 
(dd, J = 8.7. 1 .4. IH), 6.59 (d. 7 = 8.4. IH); 2.95 (m. IH); 1.80 (dd. J = 12.8, 5.4, IH); 
1.39 (m. 4H); 1 .25 (s, 3H); 1 . 19 (s, 3H). 

EXAMPLES? 

g.»-P}fltiOT<hl.2-dfltvdro-12.4.triiiiethvBndenori.2.g1ouinolinef^^^ is? str..r^ .«> 
16 of Scheme IV. where R2oRS,f r3,r4^r6,h Y■rHJ^ 

4.7'PiflMPr9-?-flW9reMinmC (Namkung. M. J.; Fletcher.T. L.; Wetzel. W. H. Derivatives of 
Fhiorene. XX. Fluorofluorenes. V. New Difluoro-2-acetamidofluorenes for the Study of 
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Carcinogenic Mechanisms. J. Med. Chem. 1965. *. 551-554. the disclosure of which is 
herein incorporated by reference). To a 25 mL round-bottomed flask containing 4.7- 
difluoro-9-oxo-2.fluorenamine (EXAMPLE 32) (158.5 mg, 0.686 mmol) in 4.25 mL g|«aal 
acetic acid was added red phosphorous (425 mg, 13.7 mmol. 20 equiv) and 57% aqueous HI 
(0.51 mL) Themixturewashe8tedtorefluxfor40h.thenevaporatedtomar.dfynessby 
distillation. Boiling water (5 mL) was added, and the hot mixture was fihered Upon 
addition of 1 0% NHUOH (20 mL). a v*ite precipitate fonned. and was filtered, washed with 
waer, and dried under vacuum to afford 127 mg (85%) of 4,7.difluofo-2-fluorenamine as a 
v*ite solid, mpll9.120«'C (lit. mpll9.5.121-C). Data for 4,7.difluoro-2-fluorenamine iH 
NMR(400MHz,CDCl3)7.70(dd.y= 8.4. 5.2. 1 H). 7.15 (dd. ^ = 9.0.20 1 H) 703 

(«ppdt.j= 9.0, 2.o,IH), 6.63 (s.lH).6.39(dd,y= 116. 1.7. 1 H). 3.83 (s, 2 H) 380 
(brs.2H). 

0 

g.8-PiflwnM ?-(<ibYdrp-2 , ?4-trimnhvKndn,ori 2.aln „;».^|^,fr^^^^„ 
|6rf»h^rlV >vhrrfR^=R3,p ^^.j^a^j^^^ ^ - ^ . ^ This compound was prepared ■ 
by General Method 3 fiom 4.7.difluoro.2-fluorenamine (127 mg. 0.58 mmol). Purification 
by flash column chromatography (silica gel, hexanes / ethyl acetate, gradient ehition) 
afforded 42 mg (24o/o) of the less polar angular Compound 158 (EXAMPLE 58) as a yellow 
od. along with 63 mg (36«/.) of the more polar Compound 157 as a white soUd Data for 
Compoundl57: »H NMR (400 MHz. CDCI3) 7.68 (dd.. y = 8.4. 5.3 1 H. 9-H), 7.12 (dd 
J = 8.8, 2.3, 1 H. 6.H). 7.00 (apparent dt, J = 9. 1, 2.3. 1 H. 7.H), 6.44 (s. 1 H 1 l-H) 

5.30 (s, 1H.3-H). 3.86 (brs.lH.NH). 3.78 (s. 2 H.10.H), 2.22 (dd.y= 67 1 5 3H4. 
Ctf3).1.28[s.6H.2-(C»3>2]. 

EXAMW.rff 



17ofSrh>m>iy ^»|j^y»2^R5,F R3,^4«^6,p ^-r^^J 

30 Compound 158 was obtained along with Compound 157 as described above (EXAMPLE 
57). Data for Compound 158: »H NMR (400 MHz. CDCI3) 7.69 (dd. J = 8.3, 5.3. 1 H. 6- 
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H), 7, 1 1 (dd, J = 8.7, 2.4, 1 H, 9-H), 7.09 (apparent dt, J = 9. 1, 2.4, 1 H, 7.H), 6.23 (d, J 
= 1 1 .0, 1 H, 1 l-H), 5.34 (s, 1 H, 3.H). 4.08 (s, 2 H, 5-H), 3.84 (br s, 1 H, 2,23 (s. 3 
H, 4.C//3), 1.26 [s, 6 H. 2-(CW3>2l. 



l,2-Dihvdr<>-2.2.4>trimethvl>S>coiin^ fComnound Schwiig IX^ 

The intennediate 2-iiitro-3,4-beiizocoumarin was prepared by a modified literature 

10 procedure. £e£ J. Org. Chem., U.S.S.R., 15 (3), 503 (1979), the disclosure of which is 

herein incorporated by reference. To a flask charged with 2-biphenylcarboxylic acid (5 g, 25 
mmol) was added 7 mL of 70 % nitric add and the resulting yellow slurry was stirred at rt 
for 30 min. To this durry 20 mL of &ming nitric add was introduced dropwise, giving rise 
to a dear yellow solution. The reaction mbcture was stirred at rt for 1 5 h, and was then 

15 poured into ice water (100 mL). The crude mixture was extracted with ethyl acetate (3 x 60 
mL) and the combined extracts were washed with water (2 x 20 mL) and brine (2 x 20 mL). 
Removal of solvent under reduced pressure afforded a cmde yellow solid, which was a 2: 1 
mixture of two regioisomers. The mbcture of the dinitrobiphenylcarboxylic acids was 
dissolved in 80 mL of DMA and the solution was heated at reflux for 12 hours. The reaction 

20 was cooled to rt and diluted with 20 mL of water. The desired product precipiuted from the 
sohition upon standing at rt overnight. Filtration of the mbcture afforded 2.9 g (50%) of 2- 
nitro-3,4-benzocoumarin, whidi was used directly in next reaction without fimher 
purification. 2-Nitro-3,4-benzoGOumarin (2.9 g, 12 mmol) was dissolved in 600 mL of ethyl 
acetate and treated with 10% Pd/C (1 .0 g, 0.94 mmol) and stirred under a hydrogen balloon 

25 for 24 h. Filtration of the catalyst and removal of solvent afforded 2.2 g (86%) of 2-amino- 
3,4-benzocounumn as a yellowish solid. An Ace-Thred pressure tube charged with 2-amino- 
3,4-benzocoumarin (2.2 g, 10.4 mmol), iodine (0.8 g, 3.1 mmol) and acetone (150 mL) was 
sealed. Thetubewasheatedinanoilbathat 80-120 <<: for 24 hand thra cooled tort. The 
dark reaction mixture was concentrated under reduced pressure and the crude residue was 

30 purified by silica gd chromatography (hexane^tOAc, 4/1 ) to give 1 . 5 g (50%) of 

Compound 159 as a yellow solid. Dau for Compound 159: mp 190-191 ^C; IR (KBr) 
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3352,2966.2924. 1712, 1626. 1450. 1356, 1251, 1205; »H NMR (400 MHz, CDCb) 7.9( 
(d. J = 7.8, 1 H), 7.78 (d, J = 8.4, 1 H). 7.38-7.22 (m, 3 H). 7.01 (d, J = 8.4. 1 H). 5.58 
(s, 1 H). 4.3 1 (br s. 1 H), 2. 12 (s. 3 H). 1.33 (s, 6 H); "C NMR (100 MHz, CDQa) 160.3. 
150.5, 145.7. 132.4. 131.6, 128.4, 124.2, 122.0, 121.4, 121.2. 119.3. 118.4, 117.2. 50.8. ' 
29.9. 28.6; AnaL Calcd for Cii>Hi7N02: C. 78.33; H, 5.88; N, 4.81. Found: C, 78.19; H, 
6.12; N, 4.52. 



EXAM1»LE<0 

(TO-g-ButYl-] . 2-dihvdro-2 2 4-trimedivl.J/y-chmniaif>f3 4./)q..jy,^ ime fron,pn„ nt< 
Strocture 32 nf Sghein* re u/h ere RiUwtvl^ 

gENERAL METHOD 5- Prmaration nf <^^pn.inri» nf pr^ ictures 32 ^ nrf t;i 
Comppynd This tnuufonnadon involved a two step sequence: addition of a 
nudeophile (either a commercial reagent or prepared in situ from a metal-halogen exchange 
reaction), followed by reduction of the resulting cyclic hemiacetal. To a solution of an aryl 
bromide compound in THF (0. 1-0.3 M) at - 78 oc was slowly added 1 . 1 equiv of «-BuLi 
(as a hexane solution) and the resulting reaction mature was allowed to stir at -780C umil 
the anion was formed. A yellow solution (0.2-0.5 M) of Compound 159 in THF was 
cannulated imo the above solution and the resulting daric red mbcture was slowly allowed to 
warm As soon as the red color &ded (around - 30 oC), the reaction was quenched with 
water to give a Ught yeUow sohition. The reaction mixture was extnu»ed with ethyl acetate 
and the combined extracts were washed with brine. Removal of solvem under reduced 
pressure ami purification of the crude residue on a silica gel cohimn using a 1 :3 mixnire of 
ethyl acetate and hexane as eiuents afforded the hemiacetal intermediate as a ydlow oil. To 
a solution of the hemiacetal intemiediate m dichloromethane (0. 1 M) at - 78<»C was added 5- 
10 equiv of trifluoroaoetic acid and triediylsilane (or. altenmtively. 2-3 equiv of boron 
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trifluoride etherate and 5-6 equiv of triethylsilane) and the resulting sluny was allowed to 
waim to rt, giving rise to a dark green solution. The mixture was allowed to stir at rt or 
reflux in some cases, until the reaaion went to completion. The reaction was dien quenched 
with 5% NaOH (aq) and was mtracted with ethyl acetate. The combined extracts were 
5 washed with brine and concentrated. The crude mixture was purified on a silica gel column 
using a 1 : S mixture of ethyl acetate and hexane as eluents, affording the desired inoduct in 
moderate yield. A second silica gel chromatogrq)hy was needed in several cases to remove 
the silane oxide and/or separate the isomers of structures 32 and 33 using a 1 :2 mixture of 
dichloromethane and hexane as eluents. 

10 (^/g)-^Butvl-1.2-dihvdn>.2.2.4.triniethvl.5W^hrmnenor3,4-/lniii noline rrotTipn..nri 1^ . 
Structure 32 of Scheme IX where Rwt-hutvn This compound was prepared by General 
Method 5 from n-BuLi ( 1 .6 M. 0.2 mL) and Compound 159 (50 mg, 0. 1 7 mmol) to afford 
40 mg (7 1 %) of Compound 160 as a coloriess oil. Data for Compound 160: IR (neat) 
3388, 2980. 1593, 1468 and 1435 cm-<; »H NMR (400 MHz. CDCI3) 7.62 (d, J = 7.8, 1 

15 H). 7.44 (d, J = 8.3, 1 H). 7.14 (t, J = 7.8, 1 H), 6.98 (uJ= 7.8. 1 H). 6.92 (d, J = 7.8. 1 
H). 6.59 (d, J = 8.3. 1 H), 5.88 (dd. J = 9.8, 3. 1 . 1 H). 5.49 (s. 1 H), 3.88 (br s, 1 H). 2.25 
(S.3H), 1.90-1.79(m. 1 H), 1.55-1.25 (m, 5 H). 1.28 (s,3H), I.20(s, 3 H),0.84 (t. J= 7.3, 
3H). 

20 EXAMPLE 61 

f/?/^l .2-PihYdro-2.2.4.trimethvl-5-phenvl.5g-chnini«tof3.4./lfluinnlin e fComnound 161. 
structure 32 of Scheme IX. where R»Dhenvn 

This compound was prepared General Method 5 (EXAMPLE 60) fnnn bromobenzene 
(0. 1 S mL. 1 .4 mmol) and Compound 15? (50 mg. 0. 1 7 mmol) to afford 1 5 mg (25%) of 
25 Compound 161 as a colorless oil. along with 6 mg (10%) of Compound 162 (EXAMPLE 
62). Data for Compound 161: IH NMR (400 MHz, CDCI3) 7J3 (d. / = 7.8, 1 H). 7.50 (d. 
J = 8.2. 1 H), 7.22-7.12 (m, 5 H). 7.00 (t, 7 = 7.8, 1 H), 6.92 (s, 1 H), 6.88 (t. J = 7.8, 1 
H), 6.83 (d, y « 7.8. 1 H). 6.69 (d. J a 8.2. 1 H). 5.46 (s. 1 H), 3.92 (br s, 1 H). 1 .99 (s, 3 
H),1.29(s.3H). 126(s.3H). 
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This compound (6 mg. 10%) was obtained along with Compound 161 as described above 
(EXAMPLE61). DataforCompoundl62: »H NMR (400 MHz. CDCI3) 7 53 (d. 7 - 7 3 
1 H). 7.51 (d. J = 8.4. 1 H). 7.24.7.12 (m, 5 H). 6.^ (t. / = 7.3. 1 H). 6.87 (t. 7 = 7 3 1 H) 
6.80(d./= 73, 1 H).6.64(s. 1 H).6.59(d.y= 8.4. 1 H).4.93(s, 1 H).4.64(s. 1 H)' 409' 
(brs.lH).2.44(d.y= 12.1. 1 H), 2.18 (d.y= 12.1. 1 H). 1.34 (s. 3 H) and 1.13 (s.;H) 



EXAMPLFK^ 
?nYl)-1.2.dihYf1rrv? n 4 trimethvl- W-rhmTn^P^p - flfiiiinnli 
fCopippupd 16? stn.rr..rr nf cfchem. TV u,^.^ p.. ,^ 
This compound was prepared by General Method 5 (EXAMPLE 60) fiom 4- 
'»n,mochlo,obenzene(1.4g,7mmol)andCompoundl59(0.5g. 1.7mmol)toafforf0.27g 
(40%) of Compound 163 as a white solid, in addition to 60 mg (9%) of Cbmpound 164 
(EXAMPLE 64). Data for Compound 163: mp 139-140 oC:IR(KBr) 3371 2964 1593 
1469. ,435cm-.; lHNMR(400MHz:acetone-d6)7.59(d.y= 7.8. 1 H). 7.56 (d.y = 84 
lH).7.24(d.y= 9.1.2H).7.2,(d.y= 9.1.2H).6.98(t.y = 7.8. 1 H), 6.92 (s. 1 H). " ' 

20 l'/:J'''"''''^'''= 8.4.1H).6.77(d.y= 7.8. 1 „). 5.54 (br s. 1 H). 5.48 

20 (s.lH).1.99(s.3H).1.26(s.3H).1.24(s.3H). 



EXAMI»I.FiM 

f/?/^5-(4-Q.lon^hrnYl)-| ? 1 1 rrtn.hv,i.„ T2.HI»..>h..^...,^ ,„:^^^, , , 

nqu,no|i,,(roff,po„,^l64 cm.m.n.ii.f.w„^iv 

25 n,is compound (60 mg. 9%) was obtained dong with Compound 163 as described above 
(EXAMPLE63). Data for Compound 164: »H NMR (400 MHz. CDCI3) 7 53 (d y=77 
1 H). 7.51 (d. y « 8.3. 1 H). 7.18 (d, J . 8.7. 2 H). 7.15 (d. J = 8.7. 2 H). 6.99 (t y'= 7 7 " 
H).6.90(t.y»:7.7.1H).6.79(d.y« 7.7. 1 H). 6.59 (s. 1 H). 6.58 (d, y = 8.3 1 H) 493 

(s.IH).4.59(s.lH).4.09(brs.lH).2.43(d.y. 12.3. 1 H). 2.18 (d.y= ,2.3. 1 H) 134 
30 (s.3H),.,3(s.3H). 
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EXAMPLE «SS 

(^y)-5-(4-nwPIOThCTVlVl 2-dihvdro.2.2.4-trimi»thvl- W^ hrom^^^ ^ fl^y-^j^r^ 
(Compound 165. stnicture 32 of jScheme IX. whem R g4-fluomnhi>nvn 
This compound was prepared by General Method S (EXAMPLE 60) from 4- 
5 fluorophenylmagnesium bromide (1.0M in THF, 1 mL) and Compound 159(30mg,0.! 
mmol) to afibid 15 mg (38%) of Compound 165 as a colorless oil. Data for Compound 
165: m (KBr) 3360. 2962. 1707. 1601. 1506. 1469. 1221, 1 157 cm-': >H NMR (400 
MHz. acetone-d6) 7.60 (d. J « 7.8. 1 H). 7.56 (d, J = 8.3. 1 H). 7.26 (dd, J = 8.7. 5.7. 2 H). 
6.98 (t. y = 8.7. 2 H). 6.97 (I. J » 7.8. 1 H). 6.92 (s. 1 H). 6.87 (t. J = 7.8. 1 H). 6.83 (d, 7 = 
10 8.3. 1 H). 6.76 (d.y= 7.8, 1 H).5.54(brs. 1 H).5.47(s. I H). 1.99 (s.3H). 1.26 (s.3H). 
1.24 (s. 3 H). 

EXAMPLE lili 

(^.y)-5-(4.Acetvlnhftnvn. 1 .2-dihvdft>.2.2.4-trimethvl-5/ f^hromennr^ d.f\ ^»^^i^ 
(Compound 166. .stnicture 32 of Scheme I X. where R=4-acetvlnhenvl) 
This compound was prepared by General Method 5 (EXAMPLE 60) from 2-(4- 
bromophenyI)-2.methyl-l ,3-dioxane (219 mg. 1.0 mmol) and Compound 159 (30 mg. 0.1 
mmol) to afford 4.5 mg ( 1 0%) of Compound 166 as a colorless oil. Data for Compound 
166: IH NMR (400 MHz. acetone-de) 7.83 (d. J = 8.3, 2 H). 7.60 (d. J = 7.6. 1 H), 7.57 
20 (d, y = 8.4. 1 H). 7.36 (d. 7 = 8.3. 2 H). 6.99 (s. 1 H). 6.98 (t. 7 = 7.6. 1 H). 6.89-6.79 (m. 
3 H). 5.56 (br s. I H). 5.50 (s. I H). 2.49 (s. 3 H). 2.00 (s. 3 H). 1 .28 (s. 3 H). 1 .25 (s. 3 H). 

EXAMPLES 

fiyg)-h2-PihydrO-2.2,4-frimethvl-^(4-methvlphenvlVW^hm menor3.4.flm.inn« 
25 (Compound 167. structure 32 of Scheme IX where R=4.iTiefhvlptH^yl) 

This compound was prepared by General Method 5 (EXAMPLE 60) from 4-bromotoluene 
(171 mg. 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to affoid 15 mg (58%) of 
Compound 167 as a colorless oil. Data for Cbmpound 167: IR (KBr) 3362. 2964. 1707. 
1593, 1469. 1437, 1259. 1 169 cm->; iH NMR (400 MHz, acetonc-de) 7.58 (d. J = 7.9, 1 
30 H). 7.54 (d, y = 8.5. I H). 7. 10 (d. y = 8.0, 2 H), 7.00 (d, y = 8.0, 2 H), 6.97 (t, y = 7.9. 1 
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H). 6.89 (s. 1 H). 6.84 (d. J = 7.9. 1 H). 6.81 (d. J = 8.5. 1 H). 6.75 (d, J = 7.9. 1 H). 5 47 
(bs. 1 H). 5.45 (s, 1 H). 2.19 (s. 3 H). 1.99 (s. 3 H ). 1.25 (s. 3 H). 1.23 (s. 3 H). 

EXAMl»LF.<ta 

m-».2.pihYdn^S-f4-mcthoxvnhrnvlV2.24^n,^hY, -<» ^^^ 
(Cpmpovntf 168 ^tnictqre 32 of Srheme IX. «>h>^ P .=4-mert.n«vp h.nYi) 
This compound w«i prepared by GencnU Mediod 5 (EXAMPLE 60) from 4.bromoanisole 
(187 mg. 1.0 mmol) and Compound 159 (10 mg, 0.03 mmol) to affoid 2J mg (10%) of 
Compoundl68asacolorIessoil. Data for Compound 168: »HNMR(400MH2.acetone- 
d6)7.59(d.y= 7.7. lH).7.54(d.y= 8.4. 1 H). 7.13 (d.7= 8.7. 2 H). 6.95 (t. 7 = 77 
1 H).6.87(s. I H).6.86(d,J= 7.7. 1 H).6.81 (d.y= 8.4. 1 H).6.75(d.7= 8.7. 2H) 
6.74(t.y= 7.7. 1 H).5.47(brs. 1 H).5.45(s. 1 H). 3.69 (s. 3 H). 1.99(s.3H). 1 25 (s 3 
H).1.23(s.3H). 

EXAMPI.ff.itO 

(jyy)-i.2-PjMm.7.2.4-trimrthvi-';.r4-rfrifiu»mn^>K.npf, ,» Yf] SH^^.r^ ^-. ^ 

flqwinPline (Compound 169. sfnirnire 32 nf ft»i| >nr ^. wh..m R=4. 
ftrifluommethvnpfifliYf} 

This compound was prepared by General Method 5 (EXAMPLE 60) from 4- 
bromobenzotrifluoride (1 30 mg. 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to 
afford 10 mg (35%) of Compound 169 as a colorless oil. Data for Compound 169: iH 
NMR (400 MHz. acetone-d^) 7.61-7.56 (m. 4 H). 7.45 (d. J = 8.3. 2 H). 7.01 (s. I H). 6.97 
(d. J = 7.7. 1 H). 6.86 (t, 7 = 7.7. 1 H). 6.85 (d. / = 8.4. 1 H). 6.81 (d. 7 = 7.7. 1 H), 5 J7 
(br s. I H). 5.49 (s. 1 H). 1.99 (s. 3 H ). 1.27 (s. 3 H). 1.25 (s. 3 H). 

EXAMPLF.70 

fCompQppd 170 tgttycture 30 of .Scheme Hf wh>,> p =thionh«..^vn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 
bromothiophcne(163mg. 1.0 mmol) and Compound 159 (8 mg. 0.03 mmol) to affowi 1.1 
mg (1 1%) of Compound 170 as a colorless oil. Dau for Compound 170: iH NMR (400 
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MHz, acetone-(J6) 7.60 (d, J = 7.3, 1 H), 7.54 (d, J = 8.4. 1 H), 7.31 (dd. J = 5.0. 3.0. 1 
H), 7.08 (d. J = 5.0, 1 H), 6.98 (t, J = 7.3. 1 H). 6.93 (s. 1 H). 6.89 (t. 7 = 7.3, 1 H). 6.88 
(d. J = 3.0. 1 H), 6.79 (d. 7 = 8. 1 , 2 H), 5.48 (br s, 1 H), 2.06 (s, 3 H). 1 .25 (s, 3 H). 1 .24 
(s,3H). 

5 

EXAMPLE 71 

^V1.2-Dihvdin-2.2.4-triinethvl.S44-iTiedivlohenvlV5g.chromenof3.^^ 
fCompound 171. stnicoire 32 of Scheme IX. where Ra4-methvlphenvn 
This compound was prepared by optical resolution of Compound 1(7 via HPLC using a 
10 chiral column. Chiracel OD-R, using a 9: 1 mixture of methanol and water as the mobile 
phase. The optical purity of Compound 171 was detennined 1^ HSIXI to be > 99% e.e.\ 
[al2°b = -246(MeOH). 

EXAMPLE 72 

15 r-V5-f4-ChlorophenvlV1.2-dihvdro-2.2.4-trimethvl-5iff-chromenor3.4-nauinoline 
(Compound 172. structure 32 of Scheme IX. where R=4-chlorofAenvl) 
This compound was prepared by optical resolution of Compound 163 via HPLC using a 
chiral column, Chiracel OD-R. using a 9: 1 mixture of methanol and water as mobile phase. 
The optical purity of Compound 172 was determined by HPLC to be > 99% [apQ = . 

20 254 (MeOH). 

EXAMPLE 73 

(iV5V1.2-Dihvdro-2.2.4-trimethvl-S-f3-methvlphenvlV5f/-chromenor3.4-flQuinoline 
(Compound 173. stniciure 32 of Scheme IX. where R=3-methvlphenvn 

25 This compound was prepared by General Method 5 (EXAMPLE 60) from 3-bromotoluene 
(171 mg. 1 .0 nmiol) and Compound 159 (IS mg, 0.05 mmol) to afford 3.6 mg (19%) of 
Compound 173 as a colorless oil. Data for Compound 173: NMR (400 MHz, acetone- 
d6) 7.59 (d. 7 = 7.8, 1 H), 7.54 (d, J = 8.4. 1 H), 7.10^.94 (m, 5 H). 6.89 (s. 1 H). 6.85 (d. 
J = 7.8. 1 H). 6.82 (d. J - 8.4. 1 H). 6.77 (d. J « 8.0. 1 H), 5.49 (br s. 1 H). 5.46 (s. 1 H). 

30 2.19 (s. 3 H). 2.00 (s. 3 H ). 1.26 (s, 3 H). 1.24 (s. 3 H). 
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Z4 

f^H4/^/).S.f4^,o^H,,,p , . T , , , ^^^ ^^^ „^ ^^^^ ^ 

/lqMm9linefromPfflinf117i rtn.rfu«34»f.^^.^ wh«».P^^|^u^^.,^ 
Hydrogenaiion of Compound 1«3 (15 mg. 0.04 nmu.1) in tf,e p^sence of 10% Pd/C (10%) 
5 ^°«;^'2mg(80%)of(^5^/^0-5.(4.hlon^enyl^^ 
5^K:hromeno[3.4./lquinoline as a white solid in «Idid^^ 

(EXAMPLE 76) as a white solid. The enantiomer of (iV5^W0-5K4K:hJoiophenyl)- 

1 A3.4.tetn*yd.o.2A4.trimethyI-5H<hmmenoI3.4-/)quinonne we,e resolved via HPLC 

10 2.^^^''^:^'^''^^^^^ -ixtureof methanol and water as mobile 

Pha.(a55miym.n). A lOmgsampleof (^5^/^/,5K4.h.^^^^^^ 

W,4-tnmethyl-5#K*romenoP.4-/]q«nolineaffonled3.1mgofthenmelu^ (+) 
--ntiomer(Compound,74)(24min).and3.0mgofthesecondeluting.(.^^ 
(Compound 175. EXAMPLE 75) (30 min). The optical purity of Compound 174 was 

15 ^^^-^-P°-^>7^- 'np158-1590C;.HNMR 

-7.8. 1 H).6.87(t.y=7.8. 1 H). 6.76 (d. 7 = 8.5. 1 H). 6.68 (d. 7 = 7.8. 1 H).651 (s 1 H) 
5.10(hrs.lH).3.25(m.lH).1.89(dd.7= .3.5.6.4. . H). 1.76 (dd. 7= 13^4! .H) 
U0(s.3H). 1.21 (s.3H).0.83(d.7= 7.3.3H); "CNMR(IOOMHz.CDCl3) i;06 ' 
M^. . 138.6. 134.0. 130.9. 130.5. ,28.4. 127.6. 124.9. .23.2. 122.2. 121.9. 120.2. 118.0,' 
.0 115.8.74.5.50.0.44.3.31.6.31.3.27.5.22.8. = . 287 (MeOH). 

EXAMW.R7<; 

W4/,?/).M4^I^Ph,,y,^,,,^^^,^^^^^^^ 
flflu>np>in,fronipo,ndi75 sm.rtui.i4 of v . ^ |r,nph, m n 

5 ^<^PO"nd was prepared by resolution of (JVS^.5/)-5-(4<hlon^^^^^ 

tetnAydn,-2.2.4-trimethyl.5^<hiDmeno[3.4-/lqm„oline as described above (EXAMPLE 
74) via HPLC using a chiml column. Chirace. OD-R. using a 9: 1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 175 was determined by HPLC to be 
> 95% e.e.; [aV°D = - 260 (MeOH). 



30 



wo 96^19458 

144 

EXAMPLE 76 

(/y^/.g(<V?-(4-QllorophenvlVU3.4-tetrahvdro.2.2.4-trim ethvl-5/y^ 
flquinQlinc f Compound 176. structure 35 of Scheme X. where R=4^hlr%nTfhffpyf j 
This compound (1.1 mg, 7%) was obtained along with (JW5-4/^/)-5-(4-chlorophenyl)- 
5 l,23.4-tetrahydn>-2^,4-trinwthyl-5ffK:hronieno[3,4-/|quinoiine as described above 

(EXAMPLE 75). Data for Compound 176: »H NMR (400 MHz, CDCI3) 7.54 (d. 7 = 7.6, 
1 H), 7.47 (d. 7 = 8.4, 1 H). 7.15 (d. 7 = 6.5, 2 H). 7. 10 (d. / = 6.5, 2 H). 7.01 (t, 7 = 7.6. 1 
H). 6.89 (t. 7 = 7.6. 1 H). 6.83 (d. 7 = 7.6. 1 H), 6J9 (d, 7 = 8.4, 1 H), 6.47 (s, 1 H). 3.73 (br 
s. 1 H). 2.82 (m. 1 H). 1 .76 (dd, 7 = 13.5. 7.0. 1 H). 1 .73 (dd, 7 s 1 3.5, 4.5. 1 H). 1 .46 (d. 7 
10 = 7.1. 3 H). 1.36 (s. 3 H), 1.19 (s, 3 H); ^C NMR (100 MHz, CDCI3) 150.5. 143.9, 138.4. 
134.0. 130J, 129.4, 128.6. 127.6. 124.2. 122.6. 122.1. 119.6. 118.0. 115.4.74.4.50.1.42.9. 
32.2,31.8.27.3.22.3. 

EXAMPLE 77 

^5 (/?/y)-g-(3-ChloroPhenvl)-1.2-dihvdro-2.2.4.tri methvl.5A/^hmTnenor3.4-flQt..nolif..> 
(Compound 177. smicture 32 of Sch eme IX. where Rg3-chlorophenvn 
This compound was prepared by General Method 5 (EXAMPLE 60) from 3- 
bromochlorobenzene (195 mg. 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to affoid 
14 mg (52%) of Compound 177 as a colorless oil, along with 2.3 mg (7%) of Compound 

20 178 (EXAMPLE 78) as a colorless oil. Data for Compound 177: >H NMR (400 MHz. 
acctone-d6) 7.61 (d, 7 = 7.8. 1 H). 7.57 (d. 7 = 8.4. 1 H). 7.28-7. 18 (m. 4 H). 7.00 (t. 7 = 
7.8, 1 H), 6.95 (s, 1 H). 6.89 (d. 7 = 7.8. 1 H). 6.84 (d. 7 = 8.4. 1 H). 6.82 (d. 7 = 8.1 . 1 
H). 5.58 (br s, 1 H), 5.49 (s. 1 H), 2.01 (s, 3 H), 1.27 (s, 3 H), 1.25 (s, 3 H). 

25 EXAMPLE 78 

(^^5-(3-ChlOiOPhenvlVU3.4-tetnrflvdro-2.2-dimethvl .4-methvlidene-5g.chromennn 
flquinoline (Compound 178. structure 3 3 of Scheme IX. where R=3-chlomnhenvh 
This compound (2.3 mg, 7%) was obtained along with Compound 177 as described above 
(EXAMPLE 77). Data for Compound 178: »H NMR (400 MHz, acetone-de) 7.61 (d. 7 = 

30 6.7, 1 H), 7.59 (d, 7 = 8.6, 1 H), 7.29-7.20 (m, 4 H), 6.98 (t, 7 = 6.7, 1 H). 6.88 (t, 7 = 6.7. 1 
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H). 6.79 (d. J = 6.7. 1 H). 6.77 (d. J = 8.6. 1 H). 6.62 (s. 1 H). 4.99 (s. 1 H). 4.59 (s I 
2.41 (d.y= 12.2. 1 H).2.27(d.y= 12.2. 1 H). 1.35 (s.3H). l.I3(s.3H). 



10 




[3.*iiaii.noii.^ 
j} This compound 



EXAMWJ.70 
ylVl ■2-dihy^fiff.?,9 ,4-triniertiY |-^ ff./.^ 
! 32 of SghewM* jy, p-^ ^ 
was prepared by General Method 5 (EXAMPLE 60) ftom 1.4KlilmMnobenzene (250 mg 1 0 
mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 1 6 mg (54%) of Compound 179 as 
a colorless oil. along with 2.5 mg (8%) of Cbmpound 180 (EXAMPLE 80) as a colorless 
oil. Data for Cbmpound 179: »H NMR (400 MHz. acetone^lfi) 7.58 (d, 7 = 7.8. 1 H) 755 
(d.y=8.4. lH).7.39(d,y=8.5.2H).7.16(d.7=8.5,2H). 6.98(1.7 = 7.8. 1 H).6.90(s 
1 H). 6.86(t.y = 7.8. 1 H). 6.83 (d. 7 = 8.4. 1 H). 6.77 (d. 7 = 7.8. 1 H).5.54(brs. I H) 
5.47 (s. 1 H). 1.99 (s. 3 H). 1.26 (s.'3 H). 1.23 (s. 3 H). 



15 



20 



EXAMPr.Rm 

f^y).H4-Promoph?PYl)n.2.3,4.r<-trahvdro.2.2^ln,.thv..^^ ,>|. vl^ 
^quipp|inefron)poynd180,stn.rl,.n.31ofSch.n.,fv ».f ,^ p R^.K^^^,^ ,^y.^ 
compound (2.5 mg. 8%) was obtained along with Compound 179 as described above 
(EXAMPLE 79). Data for Compound 180: NMR (400 MHz. acetone-dfi) 7 61 (d, 7 - 
6.3. 1 H). 7.59 (d. 7 = 8.7. 1 H). 7.41 (d. 7 = 8.5. 2 H), 7.19 (d. 7 = 8.5. 2 H). 6.95 (t 7 = 
6.3. 1 H).6.86(t.7= 6.3. 1 H). 6.75 (d. 7 = 8.7. 1 H).6.57(s. I H).4.97(s, 1 H).4.80(s 1 
H). 2.40 (d. 7 = 12.2. 1 H). 2.26 (d, 7 = 12.2. 1 H). 1.34 (s. 3 H). 1.1 1 (s. 3 H). 



EXAMPIRHI 

^ ^^^'y>-^(?-B">Wp|ifPYl)-1.2-dihvdio.??4.tnWhv...^ ^^ ^ ^^„i„„,. 

CCPmpgMnd m ^.ctMre 32 of Scheme IX. wh«. ^^-^^ ^.^^.^ This compound 

was prepared by General Method 5 (EXAMPLE 60) from 1,3-dibromobenzene (250 mg, 1.0 
mmol) and Compound 159 (15 mg. 0.05 mmol) to afford 13 mg (60%) of Compound 181 as 
a colorless oil. along witf, 2.0 mg (9%) of Compound 182 (EXAMPLE 82) as a colorless 

30 oil. Data for Compound 181: « (neat) 3364. 2962. 1699. 1591, 1469. 143 cm- 1; iR NMR 
(400MHz.acetone-d6)7.61 (d.7=7.8. 1 H). 7.57 (d. 7 = 8.4, 1 H).7.38(s. 1 H),7.36(d.7 



W096/194S8 



PCTniS9Sll6096 



146 

= 8.5, 1 H). 7.26 (d, J = 6.6, 1 H). 7.19 (t, 7 = 7.8. 1 H), 7.00 (t, J = 8.3. 1 H), 6.98 (s. 1 H). 
6.81-6.90 (m. 3 H). 5.60 (br s, 1 H). 5.50 (s. 1 H), 2.01 (s. 3 H). 1.27 (s. 3 H). 1.25 (s. 3 H). 

EXAMPLE 82 

S W5>-5-f3-BroiiK»henvlV12J.4-tetrahvdro-2.2-dimetiwl-4-n^ 

flQuinoline fConrnound 182. stmcture 33 of Scheme IX. where RaS-bromonheny^) This 
compound (2.0 tag, 9%) was obtained along with Compound 181 as described above 
(EXAMPLE81). Data for Compound 182: lHNMR(400MHz.CDCl3)7.55(d.y= 7.9. 
1 H). 7.51 (d. y = 8.4. 1 H). 7.28 (d, J = 8.0.1 H). 7.12 (d. J = 7.9. 1 H). 7.05 (d. J = 7.8, 1 
10 H). 7.01 (t, J s 7.8. 1 H). 6.92 (I, J = 7.4. 1 H). 6.82 (d. 7 a 8.0. 1 H). 6.60 (d. J s 8.5. 1 
H). 6.59 (s. 1 H), 4.95 (s. 1 H). 4.58 (s. 1 H). 2.43 (d, 7 = 12.3. 1 H). 2.19 (d. 7 = 12.3, 1 H). 
1.32(s.3H).1.14(s.3H). 

m 

EXAMPLE 83 

IS (^■yV5-(3.4-Dich1orophenvn-1.2-dihvdro.2^4-tritnethvl. 5ff-chromenor3.4-/louinoline 
(Compound 183. structure 32 of Scheme I X. where R=3.4.dichlorPDhenvn This 
compound was prepared by General Method 5 (EXAMPLE 60) from l-bromo-3,4- 
dichlorobenzene (226 mg, 1 .0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 8.7 
mg (30%) of Compound 183 as a colorless oil. Data for Compound 183: NMR (400 

20 MHz, CDCI3) 7.53 (d, J = 7.8, 1 H), 7.50 (d, 7 = 8.3, 1 H), 7.28-7.22 (m, 2 H). 7.20-7. 1 2 
(m, 2 H), 6.92 (t, 7 = 7.5. 1 H). 6.85 (d. 7 = 8.2, 1 H), 6.83 (s, I H). 6.71 (d. 7 = 8.4. 1 H). 
5.48 (s. 1 H). 4.0 (br s. 1 H). 1.97 (s, 3 H). 1,30 (s. 3 H). 1.26 (s. 3 H). 

KCAMPLE84 

25 (Jy5>-5-(3-BrDmo-2-imidvlV1.2-dihvdro-2.2.4-triniethvl-5W.chro menor3.4-nQuino^ 

(Compound 184. stmcture 32 of Scheme IX. where Rg3-bnMno-2-Dvridvn This compound 
was prepared by General Method 5 (EXAMn£ 60) from 2.6-diteomopyridine (237 mg. 1.0 
nnnol) and Compound 159 (20 mg. 0.07 mmol) to afford 20 mg (67%) of Compound 184 as 
a colorless oil. Data for Conqwund 184: NMR (400 MHz. acetone-d6) 7.63 (dd, 7 = 

30 7.8. 1.5. 1 H). 7.54 (d. 7 = 8.5. 1 H), 7.52 (d. 7 = 7.8. 1 H). 7.39 (d. 7 = 7.9. 1 H). 7. 1 3 (d. 7 
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= 7.6. 1 H). 7.03 (t. / = 7.6. 1 H). 6.92-6.80 (m. 4 H). 5.52 (s. I H), 5.48 (s. 1 H). 2.( 
H). 1.25 (s. 3 H). 1.24(5. 3 H). 



EXAMPLRM 



10 



15 



was 
was 



18S.smiCtUl«46of Seh>m>YfV whe«Rl,P2,H) 

Toayellow solution of Compound 159 (20mg. 0.07 minol) in I mL toluene at -78 oc was 
added 0.10 mL of DBALH (1.5 M in toluene. 0.075 mmol) and the resulting solution 
stirred at -50 ± 10 for 20 min. The reaction was quenched with water (1 mL) and 
extracted with ethyl acetate (2 X 5 mL). Removal ofsolvem and chromatography of the 
cnide residue on a silica gel column using 20% ethyl acetateflicxane as elucnts provided 6 
ing(30%)ofCompoundl85asacoloriessoil. Data for Compound 185: tHNMR(400 
MHz. CDC13) 7.71 (d.y« 7.5. 1H>. 7.53 (d,y= 8.4. 1 H). 7.19 (t.y = 7.5. 1 H).7.08(t.y 
= 7 J. 1 H). 7.07 (d. J « 8.4. 1 H). 6.85 (d, J = 5.8. 1 H). 6.70 (d. J = 7 J. 1 H). 5.52 (s. 1 
H).3.92(brs. I H). 2.94 (d. 7 = 5.8. 1 H). 2.37 (s, 3 H). 1.32(s.3H). 1.20(s.3H). 



EXAMPI.F. 

[^ty)-1.2-DihYdm-? ? 4-trimethvl-Wthn»Y- ffl.chmm>.nnf:> A.f 
186. strucniie 47 of .Srhemf XIV. wtu^m ^ I^ p.2=h. y=n B S ir mhyn 
20 To a solution of Compound 185 (25 mg. 0.085 mmol) in MeOH (7 mL) was added a 

catalytic amount of p-toluenesulphonic acid (-0.25 mg) and the solution was allowed to stir 
atrtforSmin. The reaction mixture was quenched with a 10% NaOH solution (0.1 mL) 
then partitioned between EtOAc (10 mL) and water (3 mL). The oiganic layer was 
separated and washed with water (3 x 1 mL) and biine (3 x I mL) then dried (Na2S04) and 
concentrated »,vaci«>. TTie crude product was purified on a 20 x 20 cm. 250 Mm. 1LC 
plate, eluting with 25% EtOAc: hexane to afford 8.2 mg (32%) of Compound 186 as a 
colorlessoil. Data for Compound 186: Rf« 0.28 (silica gel. 25% EtOAc: Hexane); Ifl 
NMR (400 MHz. CDa3) 7.69 (d.y = 7.7. 1 H). 7.48 (d. J « 8.3. 1 H). 7.15 (t. J = 7.7, 1 
H). 7.05 (m. 2 H). 6.65 (d, y » 8.3. 1 H). 6J5 (s. 1 H). 5.50 (s. 1 H). 3.90 (br s. 1 H). 3.49 
(s. 3 H). 2.28 (s. 3 H). 1 .33 (s. 3 H). 1 .28 (s. 3 H). 



25 



30 
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EXAMPLES? 

rj?/SWl^-Dihvdro-2.2.4.trimethvl.5-proix)xv-5f/-chroiiienor3.4-fl quinolinerCom 
187. stnicture 47 of Scheme XIV. where R»aR2=H. X=0. RWnrtrnvn 
This compound was prepared in a manner similar to that of Compound 186 (EXAMPI.K 86) 
S from Compound 185 (12 mg) and n-propanol to afford 7.2 mg (57%) of Compound 187 as a 
coloriess oil. Data for Compound 187: Rf = 0.43 (silica gel. 25% EtOAc: hexane); 
NMR (400 MHz. CDCI3) 7.68 (d.y = 7.7, 1 H), 7.49 (d. 7 « 8.3. 1 H). 7.17 (t , 7 * 7.6. 1 
H). 7.05 (m, 2 H), 6.65 (d, J » 8.4. 1 H). 6.42 (s. 1 H). 5 JO (s. 1 H). 3.90 (br s. 1 H). 3.84 
(dt. 7 = 9.2, 6.7, 1 H), 3.54 (dt, 7 » 9.3. 6.8. 1 H). 2.28 (s. 3 H). 1.49 (m. 2 H). 1.33 (s. 3 
10 H), 1 .18 (s. 3 H), 0.77 (t, 7 = 7,4, 3 H). 

EXAMHJEgS 

(/y.yV5-Allvl-1.2-dihvdiD-2.2.4-trimethvl-5ff.chronienor3.4-flauinoline fCtoiPound 188. 
stnicDire 48 of Scheme XIV. where R'=R2=:R4=R5=R6-tf> 

15 To a solution of Compound 186 (12 mg, 0.04 mmol) in dichloromethane (1 .5 mL) at OO C 
was added allyltrimethylsilane (0.005 mL, 0.062 mmol) and TMSOTf (0.01 mL, 0.057 
mmol) under nitrogen. The reaction was stirred 5 h at rt. The reaction mixture was 
concentrated in vacuo and purified on a 5x20 cm, 250 |iM. TLC plate, eluting with 25 % 
EtOAc in hexane to afford 2.3 mg (18%) of Compound 188 as a colorless oil. Data for 

20 Compound 188: Rf = 0.50 (silica gel, 25% EtOAc: Hexane); ^H NMR (400 MHz. acetone- 
d6) 7.67 (d, 7 = 7.4, 1 H), 7.49 (d, 7 = 8.3. 1 H), 7.12 (t, 7 = 7.4, 1 H). 6.98 (t, 7 = 7.4, 1 
H), 6.87 (d. 7 = 7.4. 1 H). 6.70 (d, 7 = 8.3, 1 H), 5.96-5.85 (m. 2 H). 5.52 (s, I H). 5.04 (s. 
I H). 5.00 (d, 7 = 8.6. 1 H). 2.54 (m. 1 H). 2.25 (m, 4 H). 1.27 (s. 3 H). 1.18 (s. 3 H). 

25 mMFLEiyg 

f^.ywi.2-Dihvdro-2.2.4-trimethvl-S-propvl-5H-chionMmor3.4-n^^ fComnound 189. 
structure 32 of Scheme IX. where Rgn-nropvn 

This compound was prepared by General Method 5 (EXAMPLE 60) from a 2.0 M solution 
of allylmagnesium chloride (0.2 mL, 0.4 mmol) in THF and Compound 159 (25 mg, 0.086 
30 mmol) to affraxl 5.0 mg (18%) of Compound 189 as a yellow oil. Data for Compound 189: 
Rf a 0.27 (silica gel, 25% EtOAc: Hexane); NMR (400 MHz, CDCI3) 7J9 (d, 7 = 7.7. 
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1 H). 7.43 (d. J « 8.4. 1 H). 7.13 (t. J = 7.7, 1 H). 6.98 (t. 7 = 7.7. 1 H). 6.91 (d. 7 = 7.7. i 
H). 6.57 (d. J = 8.4. 1 H). 5.89 (d, J = 10.4. 1 H). 5.49 (s. 1 H). 3.90 (br s. 1 H). 2.25 (s. 3 
H), 1.84(in.2H), 1.49-1.35 (m. 2 H), 1.29 (s.3H), 1.20(s.3H).0.89(t.y « 7.4.3H). 

EXAMPLE 00 

C/yy)-1.2-DihYdfo.2.2.4-triinethvl-W?-rwridvlVWw.h«»i^ p^^^^^ 
190. smicture .12 of .Srhpm. lY , R,2-nvririvh 

To a solution ofCorapound 184 (10 mg, 0.023 mmol) in 1 mLofTHFat- 78 was added 
a 1 .0 M hexanc solution of n-BuLi (0.05 ni. 0.07 ramol). giving rise to a yellow then daric 
red solution. The mixture was allowed to stir for 15 min and was quenched wiUi water (1 
inL). The mixture was extracted witi, ethyl acetate (2 x 10 raL) and the combined extracts 
were concentrated. Oiromatography of the erode mixture on a silica gel column using 10- 
30% ethyl acetate / hexane as eluents afforded 7 mg (86%) of Compound 190 as a colorless 
oil. DataforCompoundl90: >H NMR (400 MHz. acetonc-dg) 8.48 (dd. 7 = 5.4, 1.8. 1 
H).7.61 (dd.7= 7.8. 1.6. 1 H). 7.57 (td. 7 = 7.8. 1.8, 1 H).7.54(d.7« 8.3. 1 H).7.16- 
7.13(m.2H).6.99(td.7= 7.8. 1.6. 1 H).6.93(s. 1 H). 6.88 (td. 7 = 7.9, 1.0, 1 H).6.80 
(d.7= 8.5.1H).6.77(dd,7= 7.9. 1.1. 1 H). 5.48 (bs. 1 H). 5.44 (s. 1 H). 1.98 (s, 3 H) 
I^3(s.3H).1.22(s.3H). 



EXAMPI.F01 

Wg)-^f.VFluorophrnYi).|r^ihvrln^2.2.4-rrimrrhvl-W.rhmTn.nnn^^ ^^^ 
fCpn^pQundlOl mxmwMofSth^W whem R=1.f1.m.^ ptf>py^) 
This compound was prepared by General Method 5 (EXAMPLE 60) fiom l-biomo-3. 
fluorobenzene (175 mg. 1.0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 12 mg 
25 (47%) of Compound 191 as a colorless oil. along with 1.5 mg (6%) of Compound 192 

(EXAMPLE 92) as a colorless oil. Data for Compound 191: »H NMR (400 MHz. acetone- 
d6) 7.60 (d. 7 = 7.9. 1 H). 7.57 (d. 7 - 8.4. 1 H). 7.26 (td. 7 = 7.9. 5.9. 1 H). 7.06 (d. 7 = 
7.1. 1 H). 7.01^.81 (m. 8 H). 5.58 (br s. 1 H). 5.49 (s. 1 H). 2.02 (s. 3 H). 1.27 (s. 3 H). 1.25 
(S.3H). 

30 
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EXAMPLE 92 

f^y)-5-G-FluoroohenvlV 1 . 2.3.4-tetrahvdro-2.2-diniethvl-4-methvlidene-SH. 
chroTnenor3.4-nQuinoline (Comoound 192. stnictuie 33 of Schmie I X. where Rs^W 
fluonyphfflYl) 

S This compound ( 1 .5 mg, 6%) was obtained along with Conqiound 191 as described above; 
(EXAMPLE 91). Data for Compound 192: iHNMR(400MHz.CDa3)7.S4(d.ys g.o. 
1 H). 7.51 (d, J B g.5, 1 H), 7.15 (td. 7 s 7.9, 5.9, 1 H), 7.06-6.81 (m, 6 H), 6.61 (s, 1 H). 
6J9 (d. J s 8.0. 1 H). 4.94 (s, 1 H). 4.61 (s, 1 H). 2.43 (d, 7 « 12.3, 1 H), 2.19 (d, 7 = 
12.3. 1 H). 1.34 (s. 3 H). 1.14 (s, 3 H). 

10 

EXAMPLE 93 

(m\- 1 .2-Dihvdro-2.2.4-trimethvl-5-i)imwlthio.5g.chromeiior3.4-fln^ rComnntind 

193. stmcnim 47 of Seh^me XIV. where R1=R2«H. XbS. RWnrepyh 

To a solution of Compound 185 (12 mg, 0.04 mmol) in a 1:1 mixture of 1-propanethiol and 

1 5 mediylene chloride (2 mL) was added 2 mg of />-TsOH at it. The reaction was complete 
after 1 hour by TLC and was quenched with saturated aqueous NaHCOj. The reaction 
mixture was extracted with EtOAc (2 x 10 mL) and the combined organic layers were 
washed with water and brine then dried over Na2S04. Removal of solvent in vacuo 
followed by purification on a 5x20 cm, 250 \un, TLC plate, eluting with 25% 

20 EtOAcihexane. afforded 1 4 mg (99%) of Compound 193 as a yellow oil. Data for 

Compound 193: Rf = 0.43 (silica gel, 25% EtOAc: Hcxane); NMR (400 MHz, acetone- 
d6) 7.69 (d, J = 7.6. 1 H), 7.49 (d, J = 8.4, 1 H). 7. 16 (t , 7 = 7.6. 1 H). 7.05 (t, 7 = 7.6, 1 
H), 6.93 (d, y = 7.6, 1 H), 6.72 (d. 7 = 8.4, 1 H). 5.51 (s. 1 H), 2.79-2.73 (m, 1 H), 2.62- 
2.57 (m, 1 H), 2.47 (s. 3 H), 1.70 (m, 2 H). 1.25 (s. 3 H), 1.20 (s, 3 H), 0.99 (t, 7 = 7.3, 3 

25 H). 

(^^1.2-Dihvdro.S43-methoxvi>henvlV2.2.4-trimethvl-5W-chTomenor3.4.flquinoline 
(Compound 194. structure 32 of Scheme IX. where R«3-methoxvphenvn 
30 This compound was prepared by General Method 5 (EXAMPLE 60) from 3-bn>moanisole 
(187 mg, 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 2.6 mg (10%) of 
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Compound Was a colorless Oil. Data for Compound IM: »H NMR (400 MHz. acetone- 
d6) 7.59 (d. J = 7.8, 1 H), 7.55 (d. 7 = 8.4, 1 H), 7.12 (t. 7 = 7.9. 1 H). 6.98 (t. 7 = 7.2. 1 
H),6.91 (s. 1 H). 6.88-6.71 (m. 6 H). 5.52 (br s, 1 H).5.47(s. 1 H). 3.67 (s. 3 H). 2.03 (s. 3 
H).1.26(s,3H).1.25(s.3H). 

EXAMPLE »S 

{m 1.2-D|hY<lTtv? ? 4-trimgthvl-5-r3-(trifliinrometfivltoh.«,vl U 5//^hr»m^n^ f^ a. 
jlflMlnfflfpg (Omwoimd 19S. stnicmm -Kl ^ SdiMi» lY whyf^ 
(trifluoromef||Yf>p»i*f»Yf) 

This compound was prepared by General Method 5 (EXAMPLE 60) fiom 3- 
bromobenzotrifluoride (225 mg. 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to 
afford 10mg(34%)ofCompoundl95asacoIoriessoil. Data for Compound 195: iH 
NMR (400 MHz. acetone-dfi) 7.61 (d. 7 = 7.6. 1 H). 7.60 (d, 7 = 9.0. 1 H). 7.56-7.45 (m. 4 
H). 7.04 (s. 1 H). 6.98 (t. 7 = 7.6. 1 H). 6.89^5J13 (m. 3 H). 5.60 (s. 1 H). 5.55 (s. 1 H). 2 02 
15 (s.3H).1.27(s.6H). 



10 



20 



25 



EXAMPLF.g< 

fi^y).5-(?.F|Horf>^-,nethY|ph«-nvn-1 ?-dihvHm.9 ^ ^t»n ^ ,thvl-5//-rh,»^ >„»p 
flquinQjiup fCompound 196. sfnirture 32 of S^h^n^ i x. whe». P^^-fl n pro^ny^hv , 
This compound was prepared by General Method 5 (EXAMPLE 60) from 4.bromo-2- 
fluorotoluene (189 mg. 1.0 mmol) and Compound 159 (20 mg. 0.07 mmol) to affoid 15 mg 
(56%) of Compound 196 as a colorless oil. Data for Compound 196: iH NMR (400 MHz. 
acetone-d6) 7.60 (d. 7 = 7.8. 1 H). 7.56 (d. 7 = 8.4. 1 H). 7.08 (t, 7 = 7.9. 1 H). 6.98 (t. 7 = 
7.9. 1 H), 6.94 (d, 7 = 8.0. 1 H), 6.91 (s, 1 H). 6.90-6.80 (m. 4 H). 5.55 (br s. 1 H). 5.48 (s. 
1 H). 2.12 (s. 3 H). 2.01 (s. 3 H). 1.26 (s. 3 H). 1.24 (s. 3 H). 



EXAMPLE 97 

(Jg/y)-5-f4-Prninp.3-pvridYn-l ?-diliydrD-2.2.4-trimrthvl. W-chmm.nnr^ ^fl u-p- lr r 
(Comp9up^j 197, structure 32 of Srheme IX. wh^ B = 4-bromo-3-nvriHvl^ 
This compound was prepared by General Method 5 (EXAMPLE 60) from 2.5- 
dibromopyridine (237 mg. 1.0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 7 
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mg (23%) of Compound 197 as a colorless oil. Data for Compound 197: NMR (400 
MHz. acetone-d6) 8.24 (d, 7 = 5.2, 1 H), 7.62 (dd, J - 8.0. 1.3, 1 H). 7.57 (d. 7 = 8.4. 1 
H), 7.34 (s, 1 H), 7.27 (d. J = 6.5. 1 H), 7.06 (td, 7 = 7.4. 1.3, 1 H). 6.97 (s, I H), 6.94-6.88 
(m, 1 H), 6.86 (d, J = 8.4, 1 H). 5.68 (br s, I H). 5.55 (s. 1 H), 2.06 (s. 3 H). 1 .29 (s, 3 H). 
5 1.28 (s. 3 H). 

EXAMPLE 98 

(R/S)-l. 2-Dihvdrp.2.2 .4-trimethvl-S-f3-pvridvlV5H-chromenor3.4-/laninoline fComoound 
198. stnicture 32 of Scheme IX. where R=3-DVTidvn 

10 This compound was prepared in a manner similar to that of Compound 190 (EXAMPLE 
90), from Compound 197 (5 mg, 0.06 mmol) to afford 4 mg (quant) of Compound 198 as a 
colorless oil. Data for Compound 198: If! NMR (400 MHz, acetone-de) 8.42 (m, 2 H), 
7.58(dd,ys 7.7. 1.3, IH), 7.56 (d, 7= 8.4, 1 H),7.18(d,7= 5.9. 2 H), 7.01 (t. 7 = 7.8, 
1 H). 6.95 (s. 1 H), 6.89-6.83 (m, 3 H), 5.61 (br s, 1 H), 5.52 (s. 1 H). 2.03 (s. 3 H). 1.28 (s. 

15 3H). 1.26(s.3H). 

EXAMPLE 99 

(^/yvS-r4-Chloro-3-fluorophenv» V 1 .2-dihvdK>-2^.4-trimethvl-5g-chromenor3.4- 
nouinoline fComoound 199. structure 32 of Scheme IX. where Rs4-chloro-3-fluoroDhenvn 

20 This compound was prepared by General Method 5 (EXAMPLE 60) from 2-chloro-S- 

bromofluorobenzene (209 mg, 1.0 mmol) and Compound 159 (IS mg, 0.05 mmol) to afford 
13 mg (64%) of Compound 199 as a colorless oil. Data for Compound 199: ^H NMR (400 
MHz, acetone-d6) 7.61 (dd, 7 = 7.7, 1.4, 1 H). 7.57 (d, 7 = 8.3, 1 H). 7.38 (t, 7 = 7.9, 1 H), 
7.13 (dd,7 = 10.3, 1.8, 1 H). 7.05 (t. 7 = 7.8, 1 H). 7.00 (dd, 7 = 7.7, 1.3, 1 H), 6.93 (s, 1 

25 H). 6.91-6.81 (m. 3 H), 5.62 (br s. 1 H), 5.50 (s, 1 H). 2.02 (s, 3 H), 1.27 (s, 3 H); 1.25 (s. 3 
H). 

EXAMPLE 100 

r^.ywi.2.Dihvdrr>.2^.4J-tetrameflivl-5H.chromenor3.4-flQuinoline fComPQund 200. 
30 structure 32 of Scheme IX. where Rgmethvn 
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(.»«»-rort4.,™g,63*,ofC»n,^M.«a,.„„„„iln.«,„C^ 
Rf.0.44(s,licgel.2J%aOAc:h«u»e);lHNMR(WIMIteCDa3)7«)(d J- 7,' 

H),U8«l./= 6-<i.3H).l^{s,3H).IJ2(s,3H). 



3=Liurnvdio-: 



EXAMMJMf 




^i«k*«».M.»rort«mg(e,,„rO».p«™,2,,3saye,,ow„i,. Dau 
a)a3,7J9(4y. 7A I H). 743(4/. 8.3, I H).7.12fc/= 7A I H) 69Sft 7- 



20 



25 



30 



EXAMPTJi; 

i ^DWn)-^?4-,rin^^v l ,,ff.^„in.,lnn.i„ .r^...^ ^■,„„ , 

Scheme TY, where l^ =tf) 

To.soha™ Of Compound 185 (EXAMPLE 85, (9.5 mta03™„„«„™.*,ta» 
-*loride (5 .ri., matatai,^ „ .7, .C was «ld«l 

NaOH (3 mL). and pa«Wo„ed b«w«, BOAc (10 mL) «kI watt,(5 mL). Tta omiUc 
layer was waah«l wl* p , 3 ^ ^.^3^^, ^ 

P«fi«.io.byPnx:<250Mm. h«««/BOAc,.«rt«,4.6,»,(52*,ofC<,„,po.„d 

MHZ a«3,7^,d.y= 8A,HX7.3.(d.,. 83, , H,.7.,5(.y. 8.0. , H,, 7..^ (, 
^= A.HX6.94(d./. iO..H).6J8(d.7. 8 J. > H), 5.47 (s. I H). 5 J2 (s. 2 H) 
3.ilO(l.ra.lH).2.IO(s.3H).1.27(s.6H). 
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EXAMPLE 103 

(R/S)- 1 .2-Dihvdro-5-f 3-inethvlbutvl V2^.4-trimethvl -5//-cht»OTiennr3.4-/1qui 
(Compound 203. Stiucture 32 of Scheme IX. where R=3-methvlhiitY^ ) 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
5 (13 mg) and l-bromo-3-methylbutane to afford 1 mg (16%) of Compound 203 as ayellow 
oil. Data for Compound 203: TLC: Rf« 0.29 (silica gel, 25% EtOAc:hexane);lHNMR 
(400MHZ.CDC13) 7.58(d.y= 8.0, 1 H).7.43 (d,y = 8.3. 1 H), 7.17(1,7 = 8.1. 1 H). 
6.98 (t. y = 8.1.1 H). 6.91 (d. J = 7.9. 1 H). 6.58 ( d. 7 = 8.0. 1 H). 5.81 (d. J = 8.9, 1 H). 
5.49 (s. 1 H). 3.90(br s. 1 H). 2.24 (s. 3 H), 1.80 (m, 1 H), 1.44 (m, 2 H), 1.28 (m, 5 H). 
10 1 .21 (s. 3 H). 0.79 (d. / = 6.2, 3 H), 0.70 (d, 7 « 6.2, 3 H). 

EXAMPLE lOi 
(^^H4<^ilorohqtvlVU-<lihvdro-2.2.4-trimethvl-S W-chit^ 
(Compound 204. stnicture 32 of Seheme IX. where R=4^hlorohutvn 

15 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 159 
(83 mg) and l-bromo-4-chlorobutane to afford 2.2 mg (27%) of Compound 204 as a yellow 
oil. Data for Compound 204: Rf = 0.38 (silica gel, 25% EtOAc: Hexane); 1h NMR (400 
MHz, CDCIa) 7.59 (d, 7 = 8.0. 1 H). 7.43 (d, 7 = 8.3. 1 H). 7.13 (t. 7 = 7.7, 1 H), 7.00 (t, 
7 = 8.4, 1 H), 6.91 (d, 7 = 7.8. 1 H). 6.57 (d. 7 = 8.3. 1 H). 5.86 (d. 7 = 10.4, 1 H), 5.49 

20 (s. 1 H). 3.90 (br s. 1 H). 2.25 (s. 3 H). 1 .83 (m. 2 H). 1 .41 (m. 4 H). 1 .29 (s, 3 H), 1 .20 (s, 3 
H), 0.84 (t. 7= 7.3.2 H). 

EXAMPLE 105 

(/y.y)-5•Pgn^Y^1.2-dihvdro-2.2.4-trimethvl-SW-ch^lrneno^3■4■flouinoline rr nnmound 205. 

25 structure 32 of Scheme IX. where R«hi»M>Y|) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Cbmpound 159 
(16.8 mg) and benzylmagneshim chloride to afford 2.6 mg (16%) of Compound 205 as a 
yellow oil. Data for Compound 205: TLC: Rf « 0.20 (silica gel. 25% EtOAc: Hexane): 
iH NMR (400 MHz. CDCI3) 7.66 (d, 7 = 7.8, 1 H). 7.48 (d. 7 = 8.4. 1 H). 7.30-7.15 (m. 6 

30 H), 7. 10 (t, 7 = 7.8. 1 H), 6.89 (d, 7 « 8.4, 1 H). 6.61 (d. 7 = 8.4. 1 H), 6. 13 (dd. 7 = 10.2. 
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3.4.1H).5.49(s,lH).3.92(brs.lH).3.Il(dd.y= 14.6, 10^. 1 H), 2.73 (dd.y« 146 
3.4. 1 H). 2.31 (s. 3 H), 1.54 (s. 3 H). 1.29 (s. 3 H). 



10 



fCompgimd m mwm 32 of Sc hane nr. ^Ah^ ff ^bioninh.HY^) 
This compound was prepared by Genend Method 5 (EXAMPLE 60) from Compound 159 
(13.7 mg) and U4^bromobutanc to afford 6.0 mg (45%) of Compound 206 as a yellow oil. 
I>ataforCompound206: Rf= 0.22 (silica gel. 1:1 CH2Cl2/hexane); 1hNMR(400MHz 
CDa3)7.59(d.y= 8.0. IH). 7.44 (d,y= 8.3, 1 H).7.12 (t.y = 7.7. 1 H). 6.98 (t 7 = ' 
8.0,lH),6.93(d,y=: 8.0.IH),6.57(d,y= 8.3. 1 H), 5.85 (d. 7 = 10.4. 1 H). 5.49 (s. 1 
H),3.90(s. 1 H).2.25(s,3H), 1.83 (m,2H), 1.41 (m.4H). 1.29(s,3H), 1.20(s 3H) 
0.84 (t,y= 7.3. 2 H). 



15 



20 



25 



30 



EXAMPLRin? 

£ -F»uoro-1.2-f1ihyriTn.2.2.4.trim«^thvM^o.,marinnn ^^^ ..^ ^ ^ ^^ ^ r T T-vn^ W 
amcture 41 of SehtmP Y¥, R Uh 92^f) 

iuop)-2-tTiethoxVf)hrnvlhoroiiic ariri f^^ picture 37 nf Srheme XT u/^ffT ^2^T 
In a 200.mL flask, a solution of 2-bromo^fIuoroanisole (Aldrich: 4.00 mL. 30.8 mmol) in 
THF (50 mL) was cooled to .78«C (CO2/IPA). To this solution n-BuLi (Aldrich: 2.5 M in 
hexanes; 12.4mL,31 mmol, 1.0 equivuiv) was added dropwise over a 30 min period. TTie 
reaction mixture was stitred at -78-C for 60 min and treated with trimethylbomte (Aldrich: 
10.5 mL. 92.4 nmwl. 3.0 equivuiv). TTie reaction mixture was allowed to slowly wann to rt, 
stiired overnight (12 h), and cooled to 0 "C (ice«20). The solution was treated with 5% 
HCI umtl the pH reached 6. The reaction mixture was poured into safd NH4a (80 mL) and 
extracted with CH2CI2 (3 x 100 mL). The extiacts were washed with safd NH4CI (1 x 80 
mL). combined, dried (MgS04). filtered through a pad of CfeUteTM. a„d concentrated to 
Jffoid 4.90 g (94%) of a white semi-soUd. Data for 5-fluoro-2-methoxyphenylboronic acid: 
lHNMR(400MH2.acetonesl6): 7.47(dd.y« 8.8.3.3. 1 H);7.17(m. 1 H); 7.05 (dd. y = 
9.0.3.9.1H);3.93(s,3H). 
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Methvl f5'-fluoix>-2'-mcthoxv-4-nitTD-2-biphenvltoarboxvlate (stm cture 39 of Schy mp 
where R^sH, R^F) In a 2S0-mL flask, a solution of methyl (2*bromo-S-nitro)benzoate 
(Compound 38, Scheme XI) (Aldrich: 5.00 g, 19.2 mmol) in DME (60 mL) was treated 
with tetrakis(tripbenylpho5phine)pa]ladium (Aldrich: 0.67 g, 0.S8 mmol, 3.0 mol%). The 
5 reaction mixture was stintd at rt for 10 min. A solution of 5-fluoio-2- 

inethoxyphenylboronic acid (4.90 g, 29 mmol, 1 .5 equi vuiv) in EtOH (8 mL) was wlded, 
followed by 2.0 M Na2CC)3 (29 mL, 58 mmol, 3 equivuiv). The reaction mixture was 
heated to SOX for 6 h, cooled to rt, poured into 2.0 M Na2C03 (100 mL), and extracted 
with EtOAc (3 x 100 mL). The extracts wm wadied with brine (I x 100 mL), combmed, 

10 dried (MgS04)» filtered, and concentrated to an orange oil. Purification by SGC 

(hexane/EtOAc, 10^1) afforded 4.25 g (72%) of methyl (5*-fluon>-2 -medK)xy-4-nitix>-2- 
biphenyl)cartx>xylate as a yellow-orange solid. Data for methyl-(5 -fluQn>-2'-metboxy-4* 
nitn>-2-biphenyl)carboxylate: NMR (400 MHz, CDCI3) 8.73 (d, / = 2.4, 1 H); 8.39 
(dd, / = 8.3, 2.4, 1 H); 7.49 (d, 7 = 8.3, 1 H); 7.09 (td, J = 8.5, 3.1, 1 H); 7.00 (dd, J « 

15 8.5, 3.1, 1 H); 6.85 (dd, J = 8.9, 3.2, 1 H); 3.76 (s, 3 H); 3.70 (s. 3 H). 

5'-Fluoro-2'-methoxv-4 -nitrt>-2'biphenvlcarboxvlic acid In a 200-mL flask, a solution of 
methyl (5 -fluoro-2 -mcthoxy-4-nitro-2-biphcnyl)cartx>xylatc (4.24 g, 13.9 mmol) in THF 
(50 mL) was cooled to 0 ""C (ice/H20) and treated with EtOH (10 mL) and 20% KOH (10 

20 mL). The reaction mixture was allowed to warm to rt and stirred overnight, acidified to 
pHlO (pH p^r) with 10% HCl, and extracted with EtOAc (3 x 75 mL). The extracts were 
washed with Imne (1 x 80 mL), combined, dried (MgS04). filtered, and concentrated to 
afford 3.68 g (91%) of 5 -fluoro-2 -methoxy-4-nitio-2-bii^enylcarboxylic acid as a yellow 
solid. Datafor5-fluoro-2*-niethoxy-4*nitn>-2-biphenylcarboxylicacid: NMR (400 

25 MHz, acetone-de): 8.68 (d, 7 = 2.6, 1 H); 8.46 (dd, / « 8.5, 2.6, 1 H); 7.68 (d. J » 8.5, 1 
H); 7. 16 (m, 2 H); 7.05 (dd, 7 = 8.8, 4.4, 1 H); 3.73 (s, 3 H). 
6>FluorD-2-nitrD-3-4>benzocoumarin In a 250-mL flask, a suspension of 5 -fIuon>-2- 
methoxy-4-nitn>-2-biphenylcarboxylic acid (3.60 g, 12.3 mmol) in dichloroethane (30 mL) 
was treated with 5002 (0*92 mL, 12.6 mmol, 1 .0 equivuiv) and heated to a gentle reflux 

30 for 90 min. The reaction vessel was cooled to 0 ""C (ice/H20) and AICI3 (0.91 g, 6.8 mmol, 
0.55 equivuiv) was added portion-wise. The reaction mixture was allowed to slowly warm 
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to rt. surred 5 h. and quenched with 5% HQ (100 mL). The cmde p«xh«t was extracted 
w.thEtOAc(4x 150mL). The extracts were washed with safd Nftja (1 x lOOmL) 
combined, dried (MgS04).f.ltered.andconcentnued to aff<«i3.19g(^^^ 
nitro.3.4-benzocoumarin as a yellow solid. Data for <^fluom.2-nitio.3.4-benzocoumarin- 
1HNMR(400MHz.DMSOkW: 8.84(d./« 2.3. 1 H); 8.67 (m. 2 H); 8.40 (d J. 92 I 
H);7.55(in.2H). '^^ 



10 



IS 



20 



a500.mLflask.asuspe„sionof6-flao,o-2-„i.ro-3.4.benz^ 12.2n«nol)in 

EtOAc(300inL) was treated Witt 10% W/C(2.0g) and AcOH (0.2 mL), and stirred unto 
an atmosphere of for 1 h. n« reaction mixture was filtered and the solids rinsed with 
acetone (200mL). Concentration of the frltn«e afforded 2.19 g (78%) of 2-amino.6.fl„or^ 
S^^^^'nzocoumm Data for 2-amino^fluo,o.3.4^nzocoumarin: Ifl 

NMR (400MHz. acetone^): 8.09(d,y= 8.6. 1 H); 7.86(dd,y= 9.8.3.0. 1 H)-755(d 
J= 2.6.1H);7J3(dd.y= 9.2. 4.9. 1 H): 7.28 (dd. 7 . 9.2.2.6. 1 H); 7.17 (dt, 7= 3.0.' 



!=2>^^[niTiemvi-^iciv«n«tmo«-;«*^r^ i 



,ln.9^n^41of.Srh.n)f7n.wher.Rl=Hff 2- F) Ina200.mLresealablep,essuretabea 
suspension of 2-amin(^6-fluoro-3,4.benrocoumarin (1.10 g) in acetone (lOOmL) was 
treated with iodine (Aldrich: 0.50 g) and heated to 110 "C for 32 h. Tlre reaction mixt«e 
was cooled to rt. concentrated to remove the bulk of the acetone, and dissolved in 01202 
(200mL). -n^e organic layer was washed with 0.5 NNa2S203 (2 X 200 mL) and sat'd ' 
NaHC03 (1 X 100 mL). The aqueous layers were extracted with 01202 (2 x 100 mL) 
25 •I*«<«™binedorganichiyerswe,edried(K2CC)3).fil.e.ed.andconcentra^ 
orange soUd. Purification by SGC (hexane/EtOAc. 5/1) aiforded 0.51 g (34%) of 
Compound 207 as a bright yellow solid. Data for Compound 207: 1h NMR (400 MHz 
acetonesl.) 7.96(d.y= 8.6. 1 H); 7.83 (dd. 7 « 10.0.2.9. 1 H); 7.30 (dd. 7= 9.0 49 1 
H);7.22(d.7= 86. 1 H); 7.17 (m. 1 H); 6.25 (brs. 1 H); 5.54 (s. 1 H); 1.30 (s. 6 H). "n^e 
30 acetone multiplet obscures the C(4)mcdiyl group. 
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EXAMPLE Iflg 

8-Fluc)nHl,2-dihvdio-2^,4-triniethvl-5-ccm fCompound 7M 

stnictuie 41 of Scheme where RlaR R%zffi 

2>BfDmo-S-fluoroanisole fstnicttire 36 of Scheme XI, where R^gR R2sm Ina2S0niL 
S r.b. flask, a solutim of 2-bromo-5-fluorophaiol (Lancaster 7.0 mU 64 mmol. 1 .0 equi vuiv) 
in acetone (140 mL) was treated with iodomethane (Aldrich: 4.8 mL, 77 mmol, 1 .2 
equivuiv), potassium carbonate (8 g). and water ( 1 mL). The reaction mixture was heated at 
reflux for 6 h, cooled to rt, clarified with H2O (40 mL), and the bulk of the volatiles was 
removed under reduced pressure. Hie reaction mixture was extracted with EtOAc (3 x 120 
10 mL); the extracts were washed with brine ( 1 x 80 mL), combined, dried (K2CO3), filtered, 
and concentrated to a clear oil. Bulb-to-bulb distillation (60-65 ""C, 0.7 Torr) afforded 13.22 
g (quant) of 2-bromo-S-fluoroanisole as a colorless liquid. Data for 2-bromo-5- 
fluoroanisole: NMR (400 MHz, CDCI3): 7.46 (dd, 7 = 10.6, 8.7, 1 H); 6,64 (dd, J = 
10.4, 2.8, 1 H); 5.58 (dt, J = 10.4, 2.4, 1 H); 3.88 (s, 3 H). 

15 

4-Fluoro-2-methoxvphcnvlboronic acid (structure 37 of Scheme XI. where r1=R R2^m 
In a 100 mL r.b. flask, a solution of 2-bromo*5-fluoroanisole (5.50 g, 26.8 mmol, 1.0 
equivuiv) in THF (30 mL) was cooled to .78'C (CO2/IPA) and n-BuLi (2.5 M in hexanes; 
10.7 mL, 27 mmol, 1 .0 equivuiv) was added via syringe over a 15 min period. The reaction 

20 mixture was stirred at -78''C for 45 min. Trimethylborate (Aldrich: 9.1 mL, 80 mmol, 3.0 
equivuiv) was added slowly via syringe. The reaction mixture was allowed to warm to rt, 
stined an additional 10 h, and cooled to 0 ^C. The reaction mixture was brought to pH6 
with 5% HQ, poured into sat'd NH4a (60 mL), and extracted with methylene chloride (3 x 
80 mL). The extracts were washed with sat'd NH4a (1 x SO mL), combined, dried 

25 (MgS04), filtered, and concentrated to afford 4.22 g (93%) of erode 4-fluoro-2- 
methoxyboronic acid as a white solid, which was used without further purification. 

7-Fluora-2-nitrc>-3.4-bcnzocoumarin In a 200 mL r.b. flask, a solution of 2-bromo-5- 
nitrobenzoic acid (Compound 43, Scheme XII) (Aldrich: 4.10 g, 16.7 mmol, 1.0 equivuiv) 
30 in DME (65 mL) was treated with tetrakis(triphenylphosphine) palladium (Aldrich: 0.58 g, 
0.50 nunol, 3.0 mol%). The reaction mixture was stirred at rt for 10 min. A solution of 4- 
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10 



IS 



20 



25 



30 



fluon>-2-inethoxyphenylboronic acid (4.20 g. 25 mmol. 1.5 equivuiv) in EtOH (10 mL) was 
added, followed by 2.0 M Na2C03 (30 mL). The reaction mixture was heated to SOT for 6 
h. cooled to rt. poured into 5% HCl (100 mL), and extracted with EtoAc (3 x 1 00 mL). TTie 
extracts were washed with safd NftjO (1 x 100 mL) and brine (1 x 100 mL), combined, 
dried (MgS04). filtered, and concentrated to an orange solid. This erode material, 
consisting of impure 4'.fluoiD-2'-methoxy-4.nitro-2-biphenylcaiboxylic acid (stnicture 44 of 
Scheme XD. where rJ=F, r2=H). was suspended in U-dichloroediane (80 mL). treated 
with thionyl chloride (1.2 mL), and heated at reflux for 90 min. The reaction mixture was 
cooled to rt. treated with aluminum trichloride (0.4 g). and allowed to react overnight ( 1 1 h). 
The reaction mixture was poured into 20% KOH (80 mL) and extracted with methylene 
chloride (3 X 80 mL). The extracts were combined, dried (MgS04). filtered, and 
concentrated to an orange oil. The crude material was dissolved in methylene chloride (50 
mL), adsoriied onto CeliteTw (i g). and concentrated to a fluffy orange powder. This 
powder was applied to a pad of silica gel in a 250 mL Buchner funnel (50 x 50 ram). The 
pad was rinsed with 100raLof2:l hexanc:EtOAc. which was discaided. and then 400 mL 
of 1:1 hexancEtOAc. The filtrate was concentrated to afford 2.08 g (48%) of 7-fluon).2- 
nitio-3.4.ben2ocoumarin as an orange solid. Data for 7.fluoix>-2.nitro-3.4-bena)coumarin: 
iH NMR (400 MHz. acetone-de) 9.02 (d. J = 2.4. 1 H); 8.71 (dd. 7 = 8.8. 2.4. 1 H); 8.65 
(d. J = 8.8. 1 H); 8.53 (dd. 7 = 9.6, 6.1, 1 H); 7.34 (m, 2 H). 

?-AMno-7.fluoro-3.4-ben7.oconmarin r.tfn.cti.». of Sch«n«> YI| , where R 1=F , XtU^^ j L, 
a 250-mL flask, a suspension of 7.fluoro-2-nitro.3.4.benzocoumarin (2.04 g. 7.9 mmol) in 
EtOAc (150 mL) was treated with 10% PdC (1.2 g) and AcOH (0.2 mL). and stirred under 
an atmosphere of H2 for 1 h. The reaction mixture was filtered and the solids rinsed with 
acetone (200 mL). Concentration of die filtrate afforded 1 .61 g (89%) of 2-amino-7.fluort)- 
3.4-benzocoumarin as a yellow solid. Data for 2-amino.7-fluoro-3.4-ben2ocoumarin: 1h 
NMR (400 MHz. acetonesls) 8.15 (dd. 7 = 9.6. 6.1. 1 H); 8.05 (d. J = 8.6. 1 H); 7.55 (d. J 
= 2.5. 1 H); 7.28 (dd. 7 = 8.6, 2.5, 1 H); 7.14 (m, 1 H); 7. 12 (d. 7 = 9.6. 1 H); 5.4 (br s. 2 
H). 

8-FlTOre-|.2-<lihvdrO-2.2.4.trimethvl-^nii m arinor3.4.nqiiinoline (^rnmp nnnH ?iMI, 

SffVWre 3? 9f fffhWM Xf. whfp- p 1=F R2-f^ In a 200-mLresealable pressure tube, a 
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suspension of 2-amino-7-fluoro-3,4-bcnzocoumaiin (1.61 g) in acetone (100 niL) was 
treated with iodine (Aldrich: OJO g) and heated to 1 lO^C for 32 h. The reaction mixture 
was cooled to rt, concentrated to remove the bulk of the acetone, and dissolved in CH2CI2 
(200 mL)* The organic layer was washed with 0.5 N Na2S203 (2 x 200 mL) and sat'd 
S NaHC03 ( 1 x 100 niL). The aqueous layers were extracted with €11202 (2 x 100 mL).. 
The combined cwganic layers were dried (K2CO3), filtered, and concentrated to afToid an 
orange solid. Purification by SGC (hexane/EtOAc, S/1) afforded 0.46 g (21%) of 
Compound 208 as a bright yellow solid. Data for Conqxnind 208: NMR (400 MHz, 
acetone-de) 8.12 (dd, J = 9.6, 5.9. 1 H); 7.92 (d, 7 = 9.6, 1 H); 7.22 (d, J = 8.6, 1 H); 7.1 1 
10 (m, 2 H); 6.1 (br s, 1 H); 5.53 (d, J = 1.2, 1 H); 1.29 (s, 6 H). The acetone multiplet 
obscures the C(4) methyl group. 

9>Chlon>-K2>dihvdro>2.2-4-trimethYl^5^oumarin or3.4-nQui rComnound 20Q. 

15 structure 41 of Scheme XI. where r1=R R2=a^ 

2-Bronio^hloroanisolc fstrucnire 36 of Sch eme XI, where r1=H. R2=cn Ina250mL 
r.b. flask, a solution of 2-bromo-4-chlorophcnol (Lancaster: 16.94 g. 81.6 mmol, 1.0 
equivuiv) in acetone (160 mL) was treated sequivucntially with iodomethane (6.10 mL, 98 
mmol, 1 .2 equivuiv), potassium carbonate (12 g), and water (4 mL). The reaction mixture 

20 was heated at reflux for 3 h, cooled to rt, and the bulk of the volatiles was removed under 
reduced pressure. The residue was poured into water (140 mL) and extracted with EtOAc (3 
X 150 mL). The extracts were washed with brine (1 x 100 mL), combined, dried (K2CC)3), 
filtered through a pad of Celite™, and concentrated to a clear oil. Short-path distillation 
(80-85 ""C, 1 Torr) afforded 17.74 g (98%) of 2-bromo-4-chloroanisole as a clear liquid. 

25 Data for 2-bromo-4-chloroanisoIe: 1H NMR (400 MHz, acetone-d6) 7.53 (d, / s 2.5, 1 
H); 7.24 (dd, J = 9.7, 2.5, 1 H); 6.81 (d, J = 9.7, 1 H); 3.88 (s, 3 H). 

5-Chloro-2-methoxvnhenvlboromc acid fstrucnire 37 of Scheme XI. where r1=H. R2gai 
This compound was prepared in a manner similar to that of S-fluoro-2- 
30 methoxyphenylboronic acid (EXAMHE 107) from 2-bromo-4-chloroanisole (2.00 g, 9.0 
nunol, 1.0 equivuiv), n-BuU (2.5 M in hexanes; 3.62 mL, 9.0 mmol, 1 .0 equivuiv), and 
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trimethylborate (3.0 fnL, 26 mmol. 2.9 equivuiv) to affoid 1.30g (77%) of cnide 5-chJoi^2 
mcthoxyphenylboronic acid as a white semi-solid. This compound was used in the m^xt 
reaction with no further purification. 



y^.freRz^H . F-H - n compound was prepared in a mam«r similar to thai of methyl- 
(5 -fluon)-2 -methoxy^nitio-2-biphenyl)caiboxylaie (EXAMPLE 107) from methyl 2 
bn,mo-5.nitrobenzoate (1.25 g.4.8 mmol. LOequivuiv). tet«lcis(triphenylphosphine) 
palU«U.un(Aldrich: 0-16 g. 0.14 mmol. 2.9 mol%X and 5-chloro.2.methoxyphenylboronic 
ac,d(1.30g. 6.9 mmol. I.5equivuiv)toaffo«I0.85g(55%)of med,yl.5'<hloio-2'- 
nH«hoxy^itro.2-biphenylcart«xylateasayellow-o™ge»^^^ 
2-methoxy^™tro-2.biphenylcart«xylate: lHNMR(400MHz.CDa3): 873 (d /-24 

IH);8.38(dd.y=8^.2.5.1H);7.49(d./=8.5.,H);7.36(dd.y=8.7,2.5.1H):7.23(d 
J = 2.5. 1 H): 6.85 (d, y 8.7, 1 H); 3.76 (s. 3 H); 3.70 (s. 3 H) 

15 

£ -qilW^^inHhoxy.^-pimv2-hfphrnYlr.^^ TOs compound was p«pa«d in a 

mamier similar to that of 5'-fluoio-2 -methoxy^nitro-2.biphenyJcar^^^^ 
^XAMMi 107) fhnn methyl-5<hloro-2Vmet^^^^^ 

2.6 mmol) to affoni 0.75 g (95%) of 5'-chlon.2'-methoxy-4-nitn>.2.biphenylcartH,xylic add 
-sayellowsolid. Data for (5<hlorc.2.methoxy^„i,ro.2.biphenyl)carix,xylic ^^^^ Ir 
NMR (400 MHz. acetoneHl.) 8.69 (d. J = 2.5. 1 H); 8.46 (dd. J « 8.3, 2.6. 1 H); 7.68 (d. J 
= 8.5. 1 H); 7.41 (dd. J = 8.9. 2.7. 1 H); 7.33 (d. 7 = 2.8. 1 H); 7.08 (d, J = 8.6. 1 H); 3.75 
(s, 3 H). 

25 6-Chl9^?-nifTo.^4.hrn7oro..n, r ,rill ™scompoundwasp«pa«di„amannersimilarto 
that of 6-fluoro-2-nitn>-3.4-ben2ocoumarin (EXAMPLE 107) fiom 5'-chloio.2'-methoxy-4- 
nitro-2-biphenylcaiboxylic acid (0.74 g. 23 mmol). SOCI2 (0.17 mL. 2.3 mmol). and AICI3 
(0.30 g. 2.5 mmol) to afford 0.64 g (quant) of 6K:hlon>-2-nitiD-3.4^,en2ocoumarin as a 
yellowsolid. Datafor6<hlon>-2-nitio.3.4-benzocoumarin: NMR (400 MHz. acetone- 

30 d.) 9.04(d,/= 2.3. 1 H); 8.73 (m. 2 H); 8.51 (d.y= 2.4. 1 H);7.72(dd.y= 86 24 1 
H);7.50(d,y= 8.7. IH). " " 
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2-Ainino-6-chloro-3.4-benzocoumarin fstnictuie 40 of Scheme Xt w here R l^H B2=rn 
This compound was prepared in manner similar to that of 2-amino-6-fIuoio-3,4- 
benzocoumaiin from 6-chloro-2-nitro-3,4-benzocouniarin (0.64 g, 2.3 imnol) to affonl 0.50 
S g(88%)of2-amino-6-cbloro-3,4-beiaocoamarinasayeUow8oM Data for 2-ainino-6- 
cbloiD-3,4-beiizocoamarin: Ifl NMR (400 MHz, ac^ne-de) 8. 1 1 (m, 2 H); 7.55 (d, 7 s 
2.5. 1 H); 7.39 (dd, 7 « 8.6. 2.5. 1 H); 7.28 (m, 2 H). 

9-ChlQro-1.2-dihvdro-2.2.4.trimetfavl.5waMimarinor3.4.flQuinoline fCnmiwinnH 7M 
10 stnictiire 41 of Seheme XI. where R»aH. r2s^A\ This compound was prepared in a 
manner similar to that of Compound 207 from 2-amino-6-ch]oix>-3,4-b«izocoumarin (0.50 
g) to afford 0.14 g (21%) of Compound 209 as a bright yeltow solid. Data for Con^wund 
209: 1h NMR (400 MHz. acetone-de): 8.10 (d, / = 2.4. 1 H); 8.00 (d. 7 = 8.7, 1 H); 7.39 
(dd. 7 = 8.7, 23, 1 H); 7.26 (d. J = 8JJ. 1 H); 7.23 (d. 7 = 8.6. 1 H); 5.55 (s, 1 H); 1.30 (s. 
15 6 H). The acetone multiplet obscures the C(4) methyl group. 

EXAMPLE 110 

(^■y)-5-Butvl-9-fluoro.l.2-dihvdro.2.2.4.triniethvl.5Ay^ hromenof3.4.flquinnliiig 
(Compound 210. structure 42 of Seheme XI. where R=it.h utvl. r1=R r2=:F^ 

20 This compound was prepared by General Mediod 5 (EXAMPLE 60) from Compound 207 
(0.53 g, 1 .7 mmol) and n-BuLi (2.5 M in hexanes. 2.7 mL, 6.8 mmol. 4.0 equivuiv) to aifoid 
0.34 g (57%) of Compound 210 as a yellow foam. Data for Compound 210: ^HNMR 
(400 MHz, acetone-d6): 7.54 (d, 7 = 8.5. 1 H); 7.49 (dd, 7 = 10.2, 2.9. 1 H); 7.03 (dd. 7 = 
8.8. 4.9, 1 H): 6.88 (dt, 7 = 2.9, 8.8, 1 H); 6.75 (d. 7 « 8.5. 1 H); 5.80 (br s, 1 H); 5.49 (s, I 

25 H): 4.83 (t. 7 s 7.6, 1 H); 236 (q, 7 = 7.5, 2 H); 2.05 (s. 3 H); 1.46 (sextet, 7 « 7.4, 2 H); 
1 . 10 (br s, 8H); 0.93 (t, 7 = 7.4. 3 H). 

EXAMPLE 111 

(W51-5-Butvl-8-fluon)-1.2-dihvdro-2.2.4-trhnethvl-5W.chromenor3.4-flmiinoli^^ 
30 (Compound 211. stmcnire 42 of Scheme XI. w here R=w.butvl. r1=F. R2=m 
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IS 



niis compound was prepared by General Method 5 (EXAMPLE 60) ftom Compound 208 
(29 mg. 0.09 mmol) and i,-BuLi (2 J M in hexanes. 0.16 mL. 0.40 mmol) to affoid 6.5 mg 
(20%)ofCompound211asayelIowfoam. Data for Compound 211: lHNMR(400MIfe 
acetone^l,): 7.77(dd.y« 8.7.6.3. 1 H); 7.51 (d. 7= 8.5. 1 H); 6.85 (m. 3 H): 5.80(brs ' 
5 lH):5.49(s.lH);4.84(t.y. 7.5. 1 H); 2.37 (q, 7 = 7J. 2 H); 2.07 (s. 3 H); 1.47 (sextet. 
7= 7.4.2H);1.10(brs.8H):0.93(t.y= 7.4.3H). 

EXAMPLE m 

^ ^■y>-^?-Chlftri>PhcnYlV9-fln<m>-l 2.dihvdm.i ? ^tr^ n iethvl.5W^hm»i >^pr^ 

niis compound was pn^aied by General Method 5 (EXAMPLE 60) ftom Compound 207 
(50 mg. 0.16 mmol) and S-bromochloiobenzene (120 mL) to affoid 46 mg (70%) of 
Compound 212 as a colorless solid. Data for Compound 212: NMR (400 MHz. 
acetone-d.): 7.56 (d. / = 8.4. 1 H); 7.36 (dd. J = 9.8. 2.9. 1 H); 7.25 (m. 4 H); 6.95 (s. 1 
H):6.85(d,/= 8.5,lH);6.81(m,IH);6.74(td.y= 8.5.2.9. 1 H); 5.51 (s. 1 H); 2.00 (d, 
^ = 1.0. 3 H); 1.28 (s. 3 H); 1.26 (s. 3 H). 

EXAMPfRl^a 

^^^•^-Klllor>h^.fnrthy|plH,nYlV9.f|„onvl7.di^^^^^ 

This compound was prepared by General Method 5 (EXAMPLE 60) fhim Compound 207 
(50 mg. 0.16 mmol) and 5-bromo-2^orotoluene (0.21 g) to afford 42 mg (62%) of 
25 Compowid213asacolorlesssoUd. Data for Compound 213: 1hnmR(400MH2, 

acetone-da): 7J5(d.y= 8.4. 1 H);7.34(dd.y. 10.0.2.8. 1 H); 7.22 (m. 2 H); 7.00 (br d. 7 
= lOJ. 1 H); 6.89 (s. 1 H); 6.84 (d. J « 8.4. 1 H); 6.75 (m. 2 H); 5.49 (s. I H); 2.24 (s. 3 H)- 
1.99 (d, y = 1.2. 3 H); 1.27 (s, 3 H); 1.25 (s. 3 H). 
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EXAMPLE 114 
f^^.5-r4-ChiorophenvlV9.fluoro.l^-dihvdiD.2.2.4.trinie^ 

flmiinoline fComnound 214. atmctoie 42 of Scheme XL where R»4^hlomDh«ivl R 1»H 
S R2«f^ 

This compound was prepared by Genetal Method 5 (EXAMPLE 60) from QniqxMnid 207 
(SO mg, 0. 16 mmol) and 4-bromodilorobenzene (0.19 g) to afford 33 iQg (50%) of 
Compound 214 as a pale yellow oil. Data for Conqxmnd 214: NMR (400 MHz, 
acetone-d6) 7.SS (d. 7 b 8.4. 1 H); 7.34 (dd. 7 s 10.0. 2.8. 1 Hy, 7.27 (d, 7 s 8.6. 2 H); 7.22 
10 (d. y B 8.6. 2 H): 6.92 (s. 1 H); 6.84 (d. 7 s 8 J. 1 H); 6.7S (m. 2 H); 5.60 (br s. 1 H); 5.48 
(d.7» 1.3. lH):1.99(d.J» 1.3.3H): 1.27(s.3H); 1.24(s.3H). 

EXAMPLE lis 

f/y.y)-9-Fluoit>-1.2<lihvdro-5-f4-methoxvphenvl)-2.2.4-trim«hvl-5tf-chromenor3.4- 
15 flquinoline fComoound 215. structure 42 of Scheme XI. where R=4-methoxvphenvl. r1=H. 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(SO mg, 0. 1 6 mmol) and 4-bromoanisole (0. 1 3 mL) to afford 8 mg ( 1 2%) of Compound 215 
as a pale yellow oil. Data for Compound 215: NMR (400 MHz, acetone-de) 7.S3(d,J 
20 = 8.4, 1 H); 7.34 (dd, J = 10.0. 2.8, 1 H); 7.1 1 (d, 7 = 8.8, 2 H); 6.86 (s. 1 H); 6.82 (d, 7 = 
8.4, 1 H); 6.76 (d, 7 = 8.6, 2 H); 6.70 (m, 2 H); 5.6 (br s. 1 H); 5.46 (s, 1 H); 3.70 (s. 3 H); 
1.99 (s. 3 H): 1.26 (s. 3 H); 1.23 (s. 3 H). 

EXAMPLE 116 

25 f^.yW8-Pluo«o.l.2.dihvdri».S-methoxv-2.2.4-trimethvl-5g.chrome^^ 

fComnound 216. stnicmre 47 of Scheme XIV. where RlgR R^aH. RWthvl. Xa0> 
r^.SV8-Fluoro.l.2^ihvdro-S-hvdroxv.2.2.4-trimethvl.5g.<hromenof3.4-flouinoli 
fstrucpire 46 of Scheme XIV. where R»aF. R^affi This compound was prepared in a 
manner similar to that of Compound 185 (EXAMPLE 85) from Compound 208 (170 mg) 

30 andDIBALH(1.0Minhexane; 1.25mL)toafford27nig(16%)of(i{/5)-8-fluoro-lw(- 

dihydro-S-hydroxyl-2,2,4-trimethyl-5H-chromeno[3,4-y]quinoline as a white solid. Data for 
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(i?/5)-8-flu()ro-UHiihydn)-5-hydioxy.2A4-trime%K5»<hn)^ 1H 
NMR (400 MHz, acetonc-dfi): 7.74 (dd. J = 8.6. 6.3, 1 H); 7.50 (d. J « 8.4. 1 H); 6.85 (s 1 
H); 6.79 (m. 2 H); 6.72 (dd. 7 = 9.9. 2.7. 1 H); 5Jl(d. / « 1.2. 1 H); 2.82 (s. 3 1^; UO (1 
3H);1.17(s.3H). 

compound was prepared in a manner similar to that of Compound 186 (EXAMPLE 86) 
fhmi(JWS)^.fluoro-1.2-dihydio-5^iydnwy-2.2.4^methyl-5#<hr^ 
(24 mg) to afford 25 mg (quant) of Cbmpound 216 as a white solid. Data for Compound 
216: iH NMR (400 MHz. acctoneKfc) 7.74 (dd. J = 8.5, 6.2, 1 H); 7.50 (d. 7 = 8.4, 1 H); 
6.85 (m. 2 H): 6,79 (d. / = 8.4. 1 H); 6.38 (s. 1 H); 5.52 (t. / = 1 .0. 1 H); 3.46 (s. 3 H); 2.26 
(d. 7 = 1.2. 3 H); 1.31 (s. 3 H); 1.15 (s. 3 H). 

EXAMPLE 117 

fiyg)-5-f4-rhlamphrnvl).R.fl.inm.l .^wtihvH^^ y 4.trin,«thvi.'t^ ^t. ^ ,,,^p ^ 

This compound was prepared by GencnU Method 5 (EXAMPLE 60) fiom Compound 208 
20 (42 mg, 0.13 mmol) and 4.bromochlorobcnzcne (0.19 g) to affoid 10 mg (18%) of 
Compound 217 as a pale yellow oil. Data for Compound 217: NMR (400 MHz. 
acetonenJ^) 7.62 (dd, /= 8.6. 6.3. 1 H); 7J3(d. J= 8.4. 1 H); 7.27 (d. 7 = 8.7, 2 H)l 7.23 
(d. 7 = 8.7, 2 H): 6.96 (s, 1 H); 6.83 (d. J = 8.2. 1 H); 6.67 (m. 1 H); 6.58 (dd. 7= 8.7. 2.5. 1 
H): 5.48 (d. J = 1 J. 1 H): 1.99 (d. J « 1.2. 3 H): 1.26 (s. 3 H); 1.23 (s. 3 H). 



15 



25 



30 



Wg)-9-qHfflft-5-f4H;hloronhmvlVl ?.dihvdm.^ o A.H4^^vi.w^hmm>^ ^p a. 
flqHin9lincfQ>mnound218.stnicnirp42«fs^i».,..Yf i>i_„ 

Tliis compound was prepared by General Mediod 5 (EXAMPLE 60) from Compound 209 
(40 mg. 0.12 mmol) and 4-bromochlorobenzene (0.19 g) to afford 23 mg (44%) of 
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Compound 218 as an off-white oil. Data for Compound 218: NMR (400 MHz« 
acctonc-de) 7 J9 (d, J = 2.5. 1 H); 7.58 (d, J = 8.4, 1 H); 7.27 (d, 7 = 8.6. 2 H); 7.22 (d. J = 
8.6, 2 H); 6.96 (dd, / = 8.5. 2.4. 1 H); 6.94 (s. 1 H); 6.84 (d. J = 8.4. 1 H); 6.78 (d. 7 = 8.5. 
1 H); 5.7 (br s. 1 H); 5.49 (d. 7 = 1.1. 1 H); 1.99 (d. 7=1.1.3 H); 1.27 (s. 3 H); 1.24 (s. 3 
5 H). 

f2)-3-B«tvlidene-K2-dihYdro-2.2,4-trimethvl-5gH:^ 

219, strocture 45 of Scheme XHI, where Rl=R2aR RWnrrmvn 

10 General Method 6: Prepafation of compounds of stnicture 43 from Com pound 159 y 

compounds of stmcture 39. This transfonnation involves the addition of a Grignard reagent 
(or, alternatively, an organolithium reagent) to Conqsound 159 or compounds of structure 41 
followed by an acid catalyzed dehydration reaction. To a flame-dried flask charged with 
nugnesium powder (8-10 equivuiv) and iodine (1-5%) under nitrogen was added one fourth 

15 of a solution of the corresponding benzyl bromide (or chloride) (8- 1 0 equivuiv) in 2-3 mL 
of THF or ether. The mixture was allowed to stir for 5-10 min until the reaction initiated (a 
few drops of 1.2-dibromoethane might be necessary to initiate the reaction), and then the 
rest of the benzyl bromide (chloride) solution was added and the reaction went to 
completion in several min to give a colorless solution. The Grignard reagent solution was 

20 cannulated into a yellow solution of Compound 159 or a compound of structure 41 in 1 -2 
mL of THF and the resulting dark red mixture was allowed to stir at rt for 20-66 min until 
the red color faded. The reaction was quenched with water (5 mL) and extracted with ethyl 
acetate (2 x 15 mL). Removal of the solvrat under reduced pressure afforded the crude 
lactol as a yellow oil, which was dissolved in 5 mL of methylene chloride and was treated 

25 with p-toluenesulfonic acid (5-10 mol%). The reaction was stirred at rt for 30 min and was 
quenched with a 2% NaOH aqueous solution (2 mL). The mixture was extracted with etfiyl 
acetate (20 mL) and was washed with brine (5 mL), and was then concenurated. 
Chromatograirtiy of the crude mixture on a silica gel column using 10 % ethyl 
acetate/hexane as die eluent afforded the compound of structure 45 as a bright yellow oil or 

30 solid in good yield. 
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5-Butvlidef.i.-|, 2-dihvdm.? 7 A.tri^ a*\ 



?^9.stTu,t»ie 45 of .Scheme xm u,K>^pl-p 2-^ VTrrrnpl P TTus compound was 
prepared by General Method 6 from 1 .6 M hexane solution of n-buiyllithium (0.2 mL. 0 32 
mmoOand Compound 159 (20 mg. 0.07 nmK,l) to affoid4.8mg(21%)ofCbn,p«^ 
5 as a bright yellow oil. Data for Compound 219: Rf =0.62 (silica gel. 25% EtOAc: hexane); 
iH NMR (400 MHz. acetone-d6) 7.74 (d. 7 = 7.5. 1 H). 7.54 (d, 7 = 8.4. 1 H). 7. 14 (t 7 = 
7.5. 1 H). 7.03^.98 (m. 2 H). 6.74 (d. J = 8.4. 1 H). 5.48 (s. 1 H). 4.81 (t. 7 « 7.5. 1 H) " 
2.40-2.35 (m. 2 HX 2.09 (s. 3 H). 1.49-1.44 (m. 2 H). 1.27(brs.6H).0.93(t.7J7.3.3H). 

EXAMPLE }^ 

m ?arofflirr 45 of Srheme xm. wh^.^ p 1 ^r2=h B3=p h>py,^ 

TWs compound was prepared by Cfcneral Method 6 (EXAMPLE 1 19) ftom benzyl bromide 
(171 mg. LOmmoDand Compound 159 (20 mg. 0.07 mmol) to affoni 6.3 mg (25%) of 
15 Compound 220 as a bright yellow oil. Data for Compound 220: Rf= 0.50 (silica gel 25% 
EtOAc: hexane); IH NMR (400 MHz, aceto„e-d6) 7.82 (t. 7= 7.6. 3 H). 7.64 (d. 7 « 84 
1 H). 7.38 (t . 7 = 7.6. 2 H). 7.24-7.20 (m. 3 H). (7.09-7.06) (m. 1 H). 6.84 (d. 7 - 8 4 1 ' 
H). 5.68 (s. 1 H). 5.55 (s 1 H),2.1 1 (s. 3 H), 1.29 (br s. 6 H). 

EXAMW.E11>T 

fZ)-H4-Rppn>brnyyli^fnr)-l ? dihvdm ^2,4^n^K..-.^ ,. ^, ^. ^ ^^4-n»..»».i, . 

fC9mP9mid??.1 ^rnirtHrr45ofSrhemeCTf u,.,^1 >l- R2,H,R3^f...^ f^^y^^ 

TTiis compound was prepared by General Method 6 (EXAMPLE 1 19) from 4-fluo,obenzyl 

chloride (145 mg. 1.0mmol)and Compound 159 (20 mg. 0.07 mmol) to afford 17n^g 

25 (63%)ofCompound221asabrightyellowoil. Data for Compound 221: Rf = 0.56 (silica 

gel. 25% EtOAc: hexane); NMR (400 MHz. acetone^le) 7.87-7.82 (m. 3 H). 7 64 (d 7 

- 8.4,lH).7.22-7.05(m.5H).6.82(d.7= 8.4. 1 H). 5.68 (s. 1 H). 5.54 (s. I H). 2.10 (s 
3H).1.32(brs,6H). 

EXAMPLE 1M 

^ g^-^^PrtmrnbrnTYlidCnc)-] ?-dihvdro 2.2.4.t«n,.tHy l..»_. .,romennn 

i OmmmnZZ ^mmiir^^ofSrhnmr Yni.wh.n.pl.p2-ff ^ 3-^^,, ^ ^^,^^^^ ,^ 
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This compound was prepared by Genoal Method 6 (EKAMFLE 1 19) firam 4-lffoiiiobeiizyl 
bromide (2S0 mg, 1 .0 mmol) and ConqxMind 159 (20 nig, 0.07 mmol) to affwd 24 mg 
(82%) of Compound 222 as a bright yellow oil. Data for Compound 222: NATO (400 
MHz, acetone^) 7.83 (d, 7 « 8.4, 1 H), 7.77 (d, 7 « 8.6. 2 H), 7.65 (d, 7 = 8.4, 1 H), 7.55 
5 (d, / B 8.6. 2 H). 7.26-7.17 (m. 2 H). 7.1 1-7.06 (m. 1 H). 6.84 (d, 7 o 8.3. 1 H). 5.66 (s. 1 
H). 5.55 (s. 1 H). 2.09 (s. 3 H). 1.34 (br s. 6 H). 

EXAMPLE 123 

f2WS-f3-BreinohenzvlideiieVi.2-dihvdio-2.2.4-trimethvl-5».chromenor3.4- 
10 fCompound 223. stnicoire 45 of Schane Xm. where R*=R^H. R^sS-bromophenvn 
This compound was prq>ared by General Method 6 (EXAMHf 1 19) from 3-bronioben^l 
bromide (250 mg. 1.0 mmol) and Compound 159 (IS mg, 0.05 mmol) to afford 22 mg 
(98%) of Compound 223 as a bright yellow oil. Data for Compound 223: NMR (400 
MHz. acetone-d6) 8.03 (s. 1 H). 7.85 (d, 7 = 7.9. 1 H), 7.78 (d, 7 = 7.9, 1 H), 7.66 (d. 7 = 
15 8.4. 1 H). 7.41-7.17 (m. 4 H), 7.09 (t.7= 7.9, 1 H),6.85(d,7= 8.3, 1 H),5.67(s, 1 H), 
5.55 (s, 1 H), 2. 10 (s, 3 H). 1.33 (br s, 6 H). 

EXAMPLE 124 

(2>-5-f3-ChlorobenzvlideneV 1 .2-dihvdro-2.2.4 -trimedivl-5//-chromenor3.4-/lQuinQliiie 
20 (Compound 224. stmctore 4S of Scheme Xm. where rI^rZ^H. R3=3-chloH>Dh«ivl^ 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3-chlorobenzyl 
chloride (161 mg. 1.0 mmol) and Compound 159 (10 mg, 0.035 mmol) to afford 6.3 mg 
(45%)ofCompoond224asabri^ydlowoil. Daufm-Compoand224: RfsOJ3 (silica 
gel, 25% EtOAc: hexane); NMR (400 MHz, acetone-da) 7.88-7.85 (m, 2 H). 7.72 (d, 7 
25 s 8.0. 1 H), 7.67 (d. 7 » 8.4, 1 H). 7.40 (t, 7 « 8.0, 1 H), 7.26-7.20 (m, 3 H), 7.12-7.08 (m, 
1 H), 6.85 (d, 7 - 8.4. 1 H), 5.68 (s, 1 H), 5.56 (s. 1 H). 2.10 (s, 3 H). 1.29 (br s, 6 H). 



EXAMPLE 12S 

fZWS-f 3-FluorobenzvlideneV1.2-dihvdro-2.2.4-trimethvl-5/f-chromenor3.4-flauinoline 
30 fCompound 225. structure 45 of Scheme XIII. where R^=R^H. R3=3-fluorophenvn 
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niis compound was prepared by CSeneral Method 6 (EXAMPLE 1 19) from 3-fluon)benzyl 
bromide (189 mg, 1.0 ramol) and Compound 159 (20 mg, 0.07 mmol) to affoid 5.4 mg 
(20%) of compound 225 as a bright yeUow oil. Data for Compound 225: Rf = ©JO (silica 
gel. 25% EtOAc: hexane): NMR (400 MHz, acetone-d6) 7.85 (d. y = 7.9. l H). 7.66 (d. 
5 J = 8.6, 2 H). ISl (d. y = 7.9, 1 H). 7.43-7 38 (m. 1 H). 7.25.7.23(m. 2 H). 7.1 1-7.07 (m, 
1 H). 7.02-6.97 (m. 1 H).6.85(d,y= 8.6, 1 H),5.70(s, 1 H).5.55(s, 1 H).2.I0(s.3H), 
1.29(brs,6H). 

EXAMPLE IM 

*® fZ)-H2-ChlombenzvlideneV1.2-dihvd»n-2.2 4.trim.t fa vi.5w^hmm^nn^^ 

(Compwpd^.^,^,rP4SofSdienieXnT.when.RUR2=H R 3=2-chlnmnh«>nYl) Thic 
compound was prepared by General Method 6 (EXAMPLE 1 19) from 2-chloroben2yl 
chloride (161 mg, 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to afford 8.4 mg 
(30%) of Compound 226 as a bright yellow oil. Data for Compound 226: Rf= 0.44 (silica 
gel, 25% EtOAc: hexane); NMR (400 MHz, acetone-d6) 8.44 (d. J = 7.9. 1 H), 7.85 (d. 
/ = 7.9. 1 H). 7.67 (d. y = 8.5. 1 H). 7.45-7.37 (m. 2 H). 7.25-7.21(m. 3 H). 7.20-7.1 l(m, l' 
H), 6.86 (d. y = 8.5. 1 H), 6.20 (s. 1 H), 5.55 (s. 1 H). 2.15 (s, 3 H), 1.29 (br s, 6 H). 

EXAMPLE 127 

^ f^^(2'3rofnohen2Ylidene)-1.2-dihvdro.2.2.4-HniPth v i.5W-chmm^nnr^.4-flo»inn^ 

(Conip9upd??7 , STTiirtiitr 45 of Scheme Xm whe«Rl=R2=H R 3=2.bmm»nh.M.y f) tk;, 
compound was prepared by General Method 6 (EXAMPLE 1 19) from 2-bromobenzyl 
bromide (250 mg, 1.0 mmol) and Compound 159 ( 20 mg. 0.07 mmol) to affoid 2.8 mg 
(10%) of Compound 227 as a bright yeUow oil. Data for Compound 227: Rf =0.44(siKca 

25 gel, 25% EtOAc: hexane): NMR (400 MHz. acetone-d6) 8.45 (d, J = 7.9, 1 H). 7.85 
(d, y = 7.9, 1 H), 7.67 (d, J = 8.5, 1 H). 7.64 (d, y = 7.9, 1 H). 7.45 (t, y = 8 J, 1 H), 7.23 
- 7.07 (m, 4 H), 6.87 (d, y = 8.5, 1 H), 6.19 (s, 1 H), 5.55 (s, 1 H), 2.15 (s, 3 H), 1.29 (br s, 
6H). 
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EXAMPLE 128 

fCoiniiound 228. stmcture 4S of Scheme XIH. where RIsR2sH. R3a2-flii«mptMmy|) Hus 
cmnpound was prepared by General Method 6 (EXAMPLE 1 19) from 2-fla(»0beiizyl 
S bromide (189 mg, 1.0 ramol) and Compound 159 (10 mg, 0.034 mmol) to affoid 2.1 mg 
(16%) of ConqKMind 228 as a bright yellow oil. Data for CmqNNind 228: llINMR(400 
MHz, acetone-d6) 8.39 (m, 1 H). 7.85 (d, J = 7.4, 1 H), 7.67 (d. 7 = 8.5, 1 H), 7.30-7.06 
(m, 6 H), 6.86 (d, / = 8.5, 1 H), 5.96 (s, 1 H), 5.90 (s, 1 H), 5.55 (s, 1 H). 2.13 (s, 3 H). 1.32 
(brs.6H). 

10 

EXAMPLE 129 

( ?)-5-f2.3-PiflTOrobcnCTlideneVU-<lihvdro-22.4-trimethvl-5//K;h 
fComPOWnd 229. structure 45 of Scheme Xm. where r1=r2=H. R3«2^^ ifluoroohenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 2,3- 
15 difluoroben^l bromide (207 mg, 1 .0 mmol) and Compound 159 (10 mg. 0.034 mmol) to 
afford 4.8 mg (35%) of Compound 229 as a bright yellow oil. Data for Compound 229: Ifl 
NMR (400 MHz, acetone-d6) 8.18 (dd, J = 8.0, 6.6, 1 H), 7.87 (d. J = 7.5, 1 H). 7.69 (d, J 
= 8.5. 1 H). 7.30-7.08 (m. 5 H), 6.89 (d, J = 8.4, 1 H), 5.94 (s, 1 H), 5.57 (s, 1 H). 2.12 (s, 
3H), 1.3I(brs,6H). 

20 

EXAMPLE 130 

(Z)-5-f2,^PifluorobenCTlideneV1.2-dihvdro-2.2.4.trimethvl.5g-chromenor3.4-floui^^^ 
(Compound 230. stmcture 45 of Scheme Xn. where r Ur2=H. R3=2.S.diflMorophenvn 
This compound was pr^ared by General Method 6 (EXAMPLE 1 1 9) from 2,5- 
25 difluorobenzyl bromide (207 mg, 1.0 mmol) and Conqxwnd 159 (15 mg, 0.05 nimol) to 
afford 1 7 mg (82%) of Conqiound 230 as a bright yellow oil. Data for Compound 230: 
NMR (400 MHz. acetone-d6) 8.12 (m. 1 H). 7.88 (d, 7 s 8 J, 1 H), 7.69 (d. 7 = 8ii, 1 H). 
7.30-7.00 (m, 5 H), 6.89 (d, / = 8.4, 1 H), 5.93 (s. 1 H), 5.94 (s, 1 H), 5.56 (s, 1 H). 2.1 1 (s, 
3H). 1.32(brs,6H). 
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EXAMPLE 131 

(2)-9-Rypro-g-f3-flaorobenzvlidefieV1.2^ihvrfr»-? ? „4-trin.efl.vl.5/^.yhrom«nnn A. 
flflmnOline fComnound 231. stmetme 4S of Schemft X m. where RlasH. »2-f pB^q 



This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3-fluorobenzyl 
chloride (0.17 g) and Compound 2«7 (31 mg) to afford 7 J mg (19%) of Compound 231 as a 
yellow oil. Data for Compound 231: *HNMR (400 MHz, acetone^) 7.65 (d, 7= 8.4.1 
H).7.64(m.lH):7.60(dd.y= 10.0.3.0. 1 H):7J2(d./= 7.6. 1 H): 7.40 (m. 1 H); 7.26 
(dd.y= 8.9.4.8.!H):7.00(m.2H):6.86(d.y= 8.3. 1 H); 5.72 (s. 1 H); 5.57 (d. / = 1.2. 
1 H); 2. 10 (s. 3 H). 1 .40 (br s. 6 H). 



fmmm (Compound 232. stnicmre 4S t^ffU^h^ x m. when. P 1=h r2^f. r3=^ 

methoxvlphenyl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3- 
methoxylbcnzyl chloride (0.18 g) and Compound 207 (31 mg) to afford 1 1 mg (27%) of 
Compound 232 as a yellow oil. Data for Compound 232: NMR (400 MHz. acetone-d6) 
7.63 (d. y = 5, 1 H); 7.58 (dd. J. = 10.0. 2.9. 1 H); 7.48 (br s. 1 H); 7.28 (d. 7 = 5.1, 2 H); 
7.22 (m. 1 H); 6.98 (m. 1 H); 6.83 (d. 7 = 9.6. 1 H); 6.82 (m. 1 H); 5.68 (s. 1 H); 5.56 (s. I 
H): 3.86 (s. 3 H); 2.10 (s, 3 H); 1.35 (br s. 6 H). 



(Z)-S-Pupnh.5-f3-fluoroibero:vlideneV1.2.dihvd ro .2.2.4-trimethyi.5g.<Ato 

fComPOund 233. stnicmre 4S of .Seh^m.. x m. whe« R 1=P. r2^h. R3=:t. 
PwrpPhml) This compound was prepared by General Method 6 (EXAMPLE 1 19) from 
3-fluorobenzyl chloride (0.17 g) and Compound 208 (31 mg) to affoid 7.5 mg (19%) of 
Compound 233 as a yellow oil. Data for Compound 233: NMR (400 MHz. acetone-d6) 
7.88 (dd. y = 9.7. 6.2. 1 H): 7.63 (d. 7 = 8.5. 1 H); 7.58 (m. 2 H); 7.42 (dd. J = 8.0, 6.4. 1 
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H); 7.09 (dd. J = 9.5. 2.7, 1 H); 7.00 (m, 1 H); 6.92 (m, 1 H); 6.85 (d. 7 s 8.2, 1 H); 5.73 
(s. 1 H); 5.63 (s. 1 H); 2.10 (s. 3 H); 1.35 (br s, 6 H). 

EXAMPLE 

5 g«V^f4-<3ilQrophenYlV1.2.3.4Hetrahvdm.2.2.4^methvi.Ww. j.^ ,. 

quinolinone rComnoiind 234. gtnietn« Si of Sdieme YV , whe« Rod^lornnhenvl 

TUs compound was prqnred by 8 four step imxxdm Toa 
ydlow solution of Compound 163 (EXAMPLE 63) (120 mg. OJ mmol) in THF (6 mL) at - 

10 780C was added OJ mL of n-BuU (1 .6 M in hexane. 0.48 mmol). and the resulting solution 
was stirred fw 15 min before a solution of di-r-butyl dicarbonate (150 mg, 0.7 mmol) in 2 
mL of THF was introduced. The reaction mixttire was allowed to warm up to it and was 
stirred for 5 b. The mixture was quenched with water and was extracted with ethyl acetate (2 
X 20 mL). Removal of solvent and chromatogr^by of the crude mubire on a silica gel 

15 cohmm using 1 0-30% mixtore of ethyl acetate and hexane affoided 50 mg (34%) of die t- 
Boc protected quinoline (structure 49 of Scheme XV where R=4-chloropbenyL R^"R2=H) 
and 80 mg (66%) of Compound 163. 

The /-Hoc protected Compound 163 (structure 49 of Scheme XV where R-4-chlorophenyl, 
20 r1=r2=H) (40 mg, 0.08 mmol) in THF (4 mL) was treated with 0.3 mL of BH3.THF (1 .0 
M in THF, 0.3 mmol) at rt for 3 b and was then quoidied with 0.2 mL of KOH (3 M 
aqueous). To the above solution 02 mL of H2O2 (30% in water) was added and the 
mixture was stined for 30 min. then 5 mL of water was introduced. Themixturewas 
extracted with EtOAc. washed with brine and concentrated. Chromatography of the crude 
25 mixture on a siUca gel cohimn (10-30% EtOAc/hexane gradient) affoided two major 
isomers. The first firacti<m (20 mg. 50%) was assigned as {fUS-Zl, Au, 50-1-r- 

butyloxycarbonyl-5-(4<hlorophenyl)ilA3.4.tetrahydro-3-hydroxy.2A4-trimetivl-5^^ 
chromeno[3.4-^quinoline (stiucture 50 of Scheme XV where Rs4-chl(»ophenyl, 
R'=R2=H). The second fraction (12 mg. 30%) was assigned as (R/S-31, Au, Suyu- 
30 butyloxyIcaibonyl-5K4KWorophenyl)-lZ3.4-iBtrahydro-3-hydroxy-2,2,4.trimedjyl-J^^ 
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chromenot3.4-/]quinoline (stracture 51 of Scheme XV where R=4-chloropheiiy| 
RJ=R2=H). 

(R/S-31, 4u, 5/)-l-^Butyloxytaah(»yl.5K4<hl«ophenyl).l A3.4^ 
5 2A4-triiiiethyl.5^f-chronieno[3.4-/lqumoline (stnicture 50 of Scheme XV where R=4- 
chlorophenyl. R 1=r2=H) (20 mg, 0.04 mmol) was oxidized with PCC (100 mg. 0.46 mmol) 
in 5 mL of methylene chloride at rt for 60 min to yield (R/S-41, 5«)- 1 -/-butyloxylcaihonyl-S- 
(4<hlorei*enyl>l A3.4Metnihydio.2A4^methyI-5^K*rmnenoP^^^^ as a 

coloriessoilafterchromatography. This compound was then treated with 0.2 mL of TFA in 
10 0.5 mL of methylene chloride for 30 nun and was quenched with 5 mL of KOH (2%). The 
reaction mixture was extracted with EtOAc. washed with brine and was concentrated. 
Chromatography of the erode residue on a silica gel column (10-30% EtOAc/hcxane 
gradient) affoided 15 mg (93%) of Compound 234 as a white solid. Data for Compound 
234: lHNMR(400MHz.CDCl3)7.64(d.7= 8.2. 2 H). 7.18 (d. 7= 8.6. 2 H). 7.13 (d./ 
- 8.6. 2 H). 7.05 (t. J = 7.9. 1 H). 6.96 (t. J = 7.8. 1 H). 6.84 (d. J = 8.3. 1 H). 6.76 (d. J 
« 7.9. 1 H).6.37(s. 1 H).3.73(s. 1 H).3.56(q.y» 7.4. 1 H). 1.44(s.3H). 1.26(s.3H). 
0.87 (d, J = 7.4. 3 H). 

^ 5/>-5-f4-rhlorophenY|>-l ? 1 4-rrtrahvdm.l 9 4.«»».^ hvl.5//^hmm^ p ^.f,,, 

(R/S-31, 4u, 5«>l-^ButyloxylcaIbonyl-5K4<hloIophenyl).1.23.4.tetIahyd^^ 
2A4-trimethyl.5H-chn>meno[3.4-/Jquinolmc (stracture 51 of Scheme XV where R=4. 

25 chkMophenyl. r1«r2=H) (EXAMPLE 134) (12 mg. 0.024 mmol) was oxidized and 
deprotected by mediods simUar to that described for Compound 234 (EXAMPLE 134) to 
yield 8 mg (84%) of Cbmpound 235 as a white solid. Data for Compound 235: Ifl NMR 
(400MHz. CDCl3)7.59(d.y=: 8.4. 1 H). 7.57 (d. 7 = 8.0. 1 H).7.15(d.y = 8.5.2H). 
7.06(d.y« 8.5.2H).7.04(m.lH).6.94(t.y= 7.8. 1 H). 6.85 (d. / = 7.6. 1 H). 6.83 (d. 

30 y= 8J.lH),3.73(s.lH).3.35(d.y= 7J. 1 H). 1.50(d.y = 7J.3H). 1.46(s.3H). 
1.17 (s. 3 H). 
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EXAMPLE lait 

f/yg)-?-(4-CWQIWhenviVl ?.3.4.tetrahvdit>.2.2.4.4.tet»mi^yi- ; tg^,nm^p ,if-fl,a. 
qwinolinone fComnounri m stmctuie SA nf Scheme yv whi ^ R=4^hlnmp|,ffnyl. 

5 KlsE^ 

To a solution of (R/S-41, 5tt)-l-/-butyloxyl«rtoivl-5-(4-chlon)phenyl)-I A3At^ 
2A4-triiiieihyl-50Hdirraiieiio[3.4-/)-3-qiunolinm (EXAMPLE 234) (5 mg. 0.01 mmol) in 

2 mL of THF was added 10 n»g of NaH (40* in mineral oU, 0^ miTOl) and the IBM 
sluny was stined at it for 20 min before Mel (0.1 g. 0.7 mmol) was introdnced. The mixture 

10 was stined at rt for 2 hand was ll»n quenched with water (5 nO.). The mixture was 

extracted widi EtOAc and purified by sUica gel chromatography to provide 1 .5 mg (36%) of 
Compound 236 as a colorless oil. Data for Compound 236: lHNMR(400MHz,CDCl3) 
7.59(d.y= 8.2.IH).7J6(d,y= 7.8. 1 H).7.13 (d./ = 8.7. 2 H), 7.09 (d. 7 = 8.7.2H). 
7.01(1.7= 7.9. IH). 6.91 (t,y« 7.9. 1 H). 6.85 (s. 1 H). 6.83^.78 (m, 2 H). 3.83 (s. 1 H). 

15 1.63 (s. 3 H). 1.38 (s. 3 H). 133 (s, 3 H), 1.28 (s. 3 H). 



EXAMPLE 137 
l . ?-Pit|Y<>r^>-?.24-fTiTnfthvl.6-meth0XVinc;thvl-8-nvfannn» f 5.6. 
237. StroCtUre 57 of .Sfh«iii> XVl. whem r1=p2,h. R3^rhn.v lmethvl Y=n^ 
20 gCTgralMgth9<l7; l.2-Pihvdn>-2.2.4-triinethvlr,..in 9lines fCompr«.nds of stnicr..m ^ 
^ ftpm anilines fComPOUnds of stmctum S6 or 66V. amhmnr p t essnte vetsinn Jn an r.b. 
flask cquivuippcd with a reflux condenser, a solution of die aniline (a compound of 
structure 56 or 66) in acetone (0.05-0.20 M) was treated witii iodine (5-20 mol%) and 
heated to reflux for 1-3 days. Addition of Celite™ followed by concentration affinded a 

25 fluffy orange powder which was purified by silica gel chiomatography to affoidtiie desired 
dihydroquinoline (compound of structure 57 or 67). 

U-PihY#ff-2.2.4-tfiinffthvl-6-methoxvniethvl.8-iivnin»H.nrs,6.^ 

237. smicture 57 of Scheme XVI. where R 1=r2sH. R3=m«.rhn xvhnethvl, Y=n^ nijs 

compound was prepared by General Metiiod 7 fnrai 7-amino-4-medioxymethylcoumarin 

30 (structure 56 of Scheme XVI, where R1sR2sH. R3=metiioxymediyl) (1.0 g. 4.87 mmol) to 

afford 82 mg (6%) of Compound 237 as a light yellow solid in addition to 487 mg (35%) of 
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UHiihydro-2.2,4-trimethy]-8-methoxyinethyl-6-i)yranoiK)(^^ Data for 

Compound 237: R, 0.23 (silca gel, hexanes/EtOAc. 2:1); iH NMR (400 MHz, CeDe) 7.01 
(s. 1 H). 6.24(8, 1 H). 6.18(8. 1 H). 5.02(8, 1 H).3.97(s,2H),3.74(brs, 1 H),292(8.3 
H). 1.78 (d. y B 1.0, 3 H), 0.98 (s, 6 H). 

EXAMPLE 130 

».2-PihYdn^2.2.4-frifnpthvl-6.trifluoroniethv^ rconinn..i.rf ffl , 

mmm 57 of SchCTie XVn. where R 1=r2=h R 3^flui«.nv>thvt v=n) -0,15 
compound was prepared as depicted in Scheme XVn and M 

(>-P}valftYl-3-nitrophenol fstnicnne 6S of SglH.n». > xvn whe« R 1=h. fe/.h..tYi , y ^) To 
300 mL of C3I2CI2 was added 3.nitrophenol (structure 64 of Scheme XVn. where R>=H, 
Y=0) (15 g. 0.1 1 mol), pyridine (20 mL) and DMAP (10 mg). To this cooled solution 
(0»Q was slowly added trimethylacetyl chloride (18 mL. 146 mmol. 1.4 equivuiv). The 
sohition was allowed to wann to rt and stined for 3 h. To the amber colored solution was 
added sat'd NH4CI (300 mL). The organic layer was washed with IN HQ (2 x 150 mL), 
10% CuS04- 5 H2O (2 X 100 mL). and brine ( 2 x 100 mL). The extract was dried 
(Na2S04) and concentrated in vacuo to give 22.5 g (94%) of O-pivaloyl-3-nilrophenol as a 
white solid. Data for O-pivaIoyl-3-nitrophenoI: R, 0.55 (silica gel, hcxanes/EtOAc. 3:1); 
iH NMR (400 MHz. CDCI3) 8.11 (dd.y= 4.2, 1.3, 1 H). 7.96(1.7= 2.2, 1 H), 7.56 (dd, 7 
= 8.4.8.2.1H). 7.42(dd,y= 6.5, IJ. 1 H), 1.35(s.9H). 
(?>PivalOY»-3-aminonhftnol fatmetum M of Scheme XVn. where RlaH |»8f.butvl. Y=n^ 
To 60 mL anhydrous 01202 was added O-pivaloyI-3-nitrophenol (5.0 g, 22.4 mmol) and 
a catalytic amount (50 mg) of 10% Pd on C. The flask was repeatedly evacuated and 
flushed with N2. The reaction flask was again evacuated and H2 was introduced by balloon. 
25 After sttning under an atmosphere of H2 for 3 h, the reaction flask was flushed twice with 
N2. The suspension was then filtered through a bed of CeliteTM and concentrated to give 
4. 15 g (96%) of a-pivaloyl-3-aminophenol as a viscous amber oil. Data for O-pivaloyl-3. 
anunophenol: Rr 0.21 (silica gel, hexanes^tOAc, 3: 1); NMR (400 MHz. CDQa) 7. 1 2 
(dd.y. 8.0.8.0. IH). 6.52 (dd,y= 7.8. 2.7, 1 H). 6.44 (ddd. 7 = 8.0.2.4.1.4, 1H).6.38 
30 (t, 7 = 2.2, 1 H), 3.81 (br s. 2 H), 1.34 (s, 9 H). 



20 
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gCTCral Method 8. U-Pihvdro-2.2.4-triinethvlquinolineis fCnm p ounds of stni^f i^ p ^ 
^7) firom anilines fCompounds of stmcture 56 or 66iz pres s ure tiiiv. vffl fiffn Inathreaded 
resealable pressure tube, a solution of die aniline (a wmpoaad of stnieture 56 or C6) in 
acetone (0.05-O^OM) was treated widi iodine (5-20 niol%) and heated to 100-120 "C for 1- 
S 3days. The reaction vessel was allowed to cool to it and tnmsfond tt> a r.b. flask. 

Addition of Cdite^ fdlowed by concentration afiForded a flufiy nange powder which was 
purified by silica gel chromatography to afford the desired dihydroquinoline (Compound of 
structure 57 or 67). 

l■^^Pil^Ydi^2.2■4-^r^^WthY^7-(I J.l-trimethvlacetoxvlqmii n line fstnictiim 67 officht^^ 
XVn. where R^=H. P=f-butvl. Y=n This compound was prepared by General Method 8 
fiom O-pivaloyl-3-aminophenol (structure 66 of Scheme XVn, where RUh. Par-butyl, 
YsO) (1.26 g. 6.53 mmol) to afford 1.06 g (60%) of U-dihydio-2^,4-trimethyI-7-(l,l,l- 
trimediylacetoxy)quinoline as a light brown solid. Data for U-dihydro-2,2.4-trimethyl-7- 
15 (l,l.l-triniediylacetoxy)quinoIine: Rf 0.23 (silica gel. hexanes/EtOAc, 3:1); NMR (400 
MHz, CDC13) 7.00 (d, 7 = 8.3. 1 H). 6.28 (dd, J = 5.2, 23, 1 H), 5.25 (s. I H). 3.69 (s, 1 

H. ). 1.96 (d. J = 1.2. 3 H). 1.32 (s. 9 H), 1.26 (s. 6 H). 

I. 2rPthYdro-7-hvdroxv-2.2.4-triTnethvlqMinn^jTj .. To 70 mL 85% ethanol was added 1,2- 
20 dihydn>2,2,4-trimetiiyl-7-(l,l,l-trimediylacctoxy)quinoline (1.03 g, 3.77 nrniol) and 20% 

NaOH(aq) (3 mL) to give a clear colorless solution. The reaction was followed by TLC 
(hexanes/EtOAc, 3: 1). After 3 h the resulting puiple solutipn was quenched with sat'd 
NH4a (200 mL) and extracted widi etiiyl acetate (2 x 100 mL). The combined oiganic 
layers were washed with brine (2 x 75 mL). dried (Na2S04). and concentrated m vacuo to 

25 give a darit purple oil. The oil was dissolved in a minimal amount of hexanes / ediyl acetate 
(3: 1), and filtoed diou^ a plug of siHca rinsing widi a solution of hexanes / ediyl acetate 
(3:1). Tlie washes were concentrated in vacuo to affoid 710 mg (99%) of l,2-dihydio-7. 
hydroxy-2,2,4-trimethylquinoline as a daric yellow oil. Data for l,2-dihydio-7-hydioxy- 
2A4-trimethylquinoline: Rf 0.30 (silica gel, hexanes/EtOAc, 3:1); NMR (400 MHz, 

30 DMSOd6) 8.90 (s, 1 H). 6.70 (d, J s 8.2, 1 H), 5.89 (d, 7 a 2.3. 1 H), 5.85 (dd. / = 8.3, 
2.4. 1 H). 5.65 (8, 1 H), 5,04 (s. 1 H), 1.8 (d. / « 1.1. 3 H). 1.14 (s. 6 H). 
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I^-PiMTV-? . ? 4-rriTncthYl-6-trifltiOn)inrthvl-8-nvrannnnr^ ,f;. y] ^, pinoli„^r^ ^ 2?ff, 
stnic^^^ 57 9f .Scheme yvi! whrn.Rl.R2=H R3^n.. o^^,h,, y^, 

ggneral Mpth(Ml 9; PrepOTtion of rninncH.nik nf .tn.n»..^ ff ^ or g7 fmm p iy.n^|, joa 
solution of 1 ^-dihydro-7^ydn)xy.2 A4^methylquinoline (0. 1^.5 M) in absolute EtOH 
was added a ^-keto ester (a compound of stiuctnie M) (1-3 equivuiv) in a 4 x 13.5 cm 
piessuretubeequivuippedwithamagneticstirlKirand Tothis 
solution was added Zna2 (1-6 equivuiv). The sealed pressure tube was heated in a oil bath 
at 80-120 for 6-72 h. The cooled solution was dUuted with sat'd NH4a and extiacted 
with ediy] acetate. The combined oisanics were concentrated on Celite™ under reduced 
pressure to give a ftee flowing powder, which was purified by flash column chromatography 
(sUica gel 60, hexanes / ethyl acetate. 5: 1) to give the desired product Further purification 
could be effected by reciystallization from hexanes / toluene. 

jtructMry^^ftf, Scheme XVn. when. r1=r2=h p3^f, .. orome.hv» v=0) This 
compound was prepared by General Method 9 from 1.2.dihydro-7-hydroxy-2.2.4- 
trimethylquinoline (1 .58 g. 8.5 mmol) and ethyl 4.4.4-trifluoroacetoacetate (3.00 g. 16.8 
mmol. 2.0 equivuiv) to afford 1.7 g (66%) of Compound 238 as a light yellow powder. 
20 Data for Compound 238: Rf 0.32 ( silica gel. hexanes/EtOAc. 3:1); Ifl NMR (400 MHz. 
C6D6) 7^ (s. 1 H). 6. 15 (s. IH). 5.97 (s. 1 H). 4.93 (s. 1 H). 3.23 (br s. I H). 1 .66 (d, / 1 
1.1. 3 H), 0.98 (s. 6 H). 

EXAMPLE lao 

25 1.2-Dihvdm.r9,4 ^n«,thvl.in.i^ 

ofSchemeYVl ^^ntB^H fj^^^^r^ y^) 

This compound was prepared by CSeneral Method 8 (EXAMPLE 138) from 7.amfaio-3.4. 
benzocoumarin (structure 56 of Scheme XVI, where Rl«H. R2=R3=benzo. Y=0) (180 mg. 
0.85 mmol) to afford 75 mg (30%) of Compound 239 along with 150 mg (60%) of 1 ,2- 
30 dihydro-2A4-trimethyl-10.isocoumarinot3.4./Iqutaoluie as yellow solids. Data for 

Compound239: mp 246-248 ©C; Ifl NMR (400 MHz, CDCls) 8.18 (d.y =7.6, 1 H),8.16 
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(d. J = 7.6. 1 H), 7.80 (s. 1 H), 7.78 (t. y = 7.6, 1 H), 7.43 (t. J = 7.6. 1 H). 6.39 (s. 1 H). 
5.45 (s. 1 H). 2. 11 (s. 3 H). 1.33 (s. 6 H). NMR (100 MHz, 03X33) 162^ 152.7, 
146.1. 136.4. 134.9. 130.7. 129.1. 127.2. 126J, 120.5. 119.4. 119.0. 117.8, 107.6,99.8, 
52.7. 31.8. 19.0; Anal. Calcd forCi9Hi7N02: C, 78.33; H. 5.88; N. 4.81. Found: C, 77.99; 
5 H, 5.79; N. 4.72. 

EXAMPLE 140 

U-PihYdrD-2.2.4-trinwthvl-10-igOQuinolonor4^gTqui noliHerC^ 240. stmcnim 
of Scheme YVI, w^,^^l=H. R2=R3=faen7/i Y=NH^ 

10 3-Aniroo-6f 5fn-phenanlhridinoiie f stnietur e 56 of Scheme XVI. where R 1 =H 

R^sRSgfeenzo. Y=NH^ A mixture of 3-nitro-6(5^I)henandiridinone (structure 55 of 
Scheme XVI, where R>=H, R2sR3sbenzo, Y=NH) (480 mg, 1.5 mmol) and 50 mg of 10% 
Pd/C in 60 inL of DMF was stirred under an atomsphere of H2 for 2 h. The mixture was 
filtned through a Celite™ pad and the filtrate was concentrated to give 0.4 g of the crude 

15 aniline as a yellow solid. This material was used without further purification. 

1.2-Pihvdro-2.2.4-trimethvl-10-isoouinolon nr4.3-glQuinoline rCompound 240. stnicnire 57 
of Scheme XVI. whi^m R 1= H. R2«R3=ben7^. YsNHt This compound was prepared by 
General Method 8 (EXAMPLE 238) from 3-amino-6(5ii0-phenanthridinone (0.4 g). iodine 

20 (150 mg, 0.6 mmol), acetone (16 mL) and DMF (14 mL) to afford 220 mg (51 %) of 

Compound 240 as a yellow solid. Data for Compound 240: mp 301-302 °C\ JR (KBr, cm' 
1) 3300, 3010, 1670. 1450. 1300; NMR (400 MHz. 0X33) 8.28 (d. J = 7.6, 1 H), 8.25 
(d. y = 7.6. 1 H), 7.90 (s, 1 H), 7.70 (t, 7 « 7.6, 1 H). 7.39 (t. 7 « 7.6, 1 H). 6.48 (s. 1 H). 
5.78 (br s. 1 H). 5.42 (s, I H), 2.13 (s. 3 H). 1.33 (s, 6 H); 13c NMR (100 MHz. acetone- 

25 d6) 162.4, 147.1, 139.2, 137.0, 133.3, 129.2, 128.7, 128.6, 125.8, 125.0, 121.8, 1 18.9. 1 18.4 
108.5,98.1,52.8,31.6.19.0. 

EXAMPLE 141 

12-lMhvdrp-2.2.4.6-tetramethvl.8-pvridonorS.6. glQninoline fComoound 241. structure S7 
30 of Scheme XVI. where r1=r2=H . R3=niethvl. Y=Nm 
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This compound was prepared by General Method 8 (EXAMPLE 238) from Cttbostyril 124 
(structure 56 of Scheme XVI. where R 1«r2=h. R3«methyl. Y=NH) (500 mg, 2.8 imnol) to 
afford 175 mg (25%) of Compound 241 as a pale yellow solid. Data for Compound 241: 
mp 282-284 0C;lR(KBr.cm-l)2966. 2918. 1658. 1641. 1425. 1257; 1HNMR(400MH2. 
CDCI3) 7.24 (s. 1 H). 6.34 (s. 1 H). 6.23 (s. 1 H). 5.37 (s. 1 H). 2.41 (s, 3 H). 2.04 (s. 3 H). 
1.29 (s. 6 H): 13c NMR (100 MHz, CDCI3) 165.0. 149.8. 146.5. 140,3. 129.2. 127.6. 
1 19.1. 1 18.5. 1 14.9. 1 12.5. 97.2. 52.4. 31.8. 19.3. 18.9. 

EXAMPLE 142 

U-DihYdn>-lfHiY(lrpyY-? ?..4-tnniethvi.ioff-isochminennr4^ pio»innHn. ( ^"THinmnTl 

242. stniehitii. ,^heme XVI wh^ ^ r1=h. R2=R3=:benzn. Y=n) 
To a yellow solution of Compound 239 (EXAMPLE 139) (10 mg. 0.033 mmol) in 0.5 mL 
of toluene at -78 oc was added 0.050 mL of DBALH (1.5 M in toluene . 0.075 mmol), and 
the resulting solution was stirred at -50 ± 10 oc for 20 min. The reaction was quenched 
15 with water (1 mL) and extracted with ethyl acetate (2 x 5 mL). Removal of solvent and 
chromatography of the crude residue (silica gel. 20% ethyl acetate/hexanes) afforded 6 mg 
(63%) of Compound 242 as a colorless oil. Data for Compound 242; NMR (400 MHz. 
acetone-d6) 7.74 (d. / = 7.8. 1 H). 7.52 (s. 1 H). 7.37 (t. / = 7.8, 1 H). 7.31 (d. 7 = 7.8. 1 ' 
H).7.19(t.y= 7.8. IH). 6.26 (d.y= 6.5, 1 H).6.17(s. 1 H).5.97(d.y = 6.5,1H).5.40 
20 (br s. 1 H). 5.29 (s. 1 H). 2.05 (s. 3 H), 1.27 (s. 6 H). 

EXAMPI.F14^ 

1. 2-Di>lY<ln)-2.7r 4 6^etramethvl-8W-,manora/?.^1^..i^^^jn, frntnp u. p^ ^ ^^ ^j ^ 

rfSdlCTieXVI WhfrrPlrrR2-.H.R3«n>^hvl y^) 

\2'my4r9'2 , 2A friTfminirrtiYl-8-pvranoiK>r5 6.rtQuinoiin.. of sd.>m> yvt , 

Whgre R*«R^H. R^ani^Yl. Y«0) To a sohition of 7.niiro-4.methylcoumarin (structure 
55 of SeiMme XVI. where R1=R2«h; R3«methyl. Y»0) (0.61 g. 1.75 mmol) was added 50 
mg of 10% Pd/C. The reaction mixture was stirred under an atmosphere of H2 for 2 h. The 
mixture was fdtered tiuough apad of Celite™ and the fdtrate was concentrated to give 0.5 g 
of the crude amino compound as a yeUow solid. This material was used without further 
purification, and was submitted to General Metitod 3 to affonl 90 mg (20%) of l.2-dihydro- 
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2;2,4,6-tetrainethyl-8-pyranono[S,6-;]quinoline as a yellow solid. Data for 1,2-dibydio- 
2^,4,6-tetrainethyl-8-pyranono[S.6-;]quinoline: mp 258-260 OC; IR (KBr) 3300, 2955, 
1720, 1630, 1505, 1390, 1250; NMR (400 MHz, CDCI3) 7.27 (s. 1 H). 6.30 (s, 1 H). 
6.12 (br s. 1 H), 5,84 (s. 1 H). 5.44 (s. 1 H), 2J7 (s, 3 H). 2.05 (s. 3 H), 1.32 (s, 6 H); l^C 
5 NMR (100 MHz. CDCI3) 161.9, 155.4, 153.1, 147.1, 128.8, 127.0, 1 19.2, 110.3, 109.0. 
98.6,52.6,31.8,18.6. 

1. 2-Pihvdro-22.4.6-tetramethvl-8g-iivnmor3.2-glquinolii« ^Compou nd 243. structure <S1 
of Scheme XVI. wheie r1=r2=H. R3anethvl. Y=0^ To a solution of l,2-ditiydro-2,2,4.6- 

10 tetraniethyl-8-pyrannio[5,6-;]qiiinoline (1 5 mg, 0.06 imnol) in 1 mL of toluene at -780C 
was added DIBAl-H (0.5 M in toluene. 0.24 mL, 0.12 mmol) and the resulting mixture was 
allowed to stir at •50°C for 60 min. generating a clear brown solution. The reaction was 
quendied with water (1 mL) and was extracted with ediyl acetate (2x10 mL). The oiganic 
extract was concentrated and was chnnnatographed (silica gel. 4: 1 hexanes /ethyl acetate) to 

15 afford 1 mg (5%) of Compound 243 as a colorless oil. Data for Compound 243: NMR 
(400 MHz. acetone-d6) 6.84 (s, 1 H). 5.96 (s. 1 H), 5.33 (t, J = 3.5, 1 H), 5.26 (s, 1 H), 5.21 
(s. 1 H), 4.59 (d. / = 3.5, 2 H), 1.96 (s, 3 H), 1.93 (s, 3 H), 1.24 (s. 6 H). 

EXAMPLE 144 

20 (jy5)-1.2.3.4-Tetrahvdro-2.2.4-trimethvl.l0.isoQuinol6nof4.3- gTQuinoline rConmound 244. 
structure 63 of Scheme XVI. where RJ=H. R 2=R3=faenzo. Y=Q^ Hydiogenation of 
Compound 240 (550 mg, 1 .9 mmol) over 10% Pd/C (200 mg) in 250 mL of ethyl acetate for 
14 h at It afforded 510 mg (92%) of Conqwund 244 as a yellow solid. Data for ConqxMmd 
244: mp 263-264 OC; IR (KBr) 3304. 2960, 2928. 1658, 1606, 1467, 1267 cm-i; 1h NMR 

25 (400 MHz, CDCI3) 9.67 (br s. 1 H). 8.45 (d. 7 = 8.0. 1 H). 8.1 1 (d. J = 8.0. 1 H). 7.94 (s. 1 
H). 7.69 (t. J = 8.0. 1 H), 7.41 (t, 7 = 8.0. 1 H), 6.25 (s, 1 H), 4.08 (br s, 1 H), 3.02 (m. 1 
H), 1.81(dd,7= 12.8,5.2. IH), 1.49 (t. 7= 12.8, 1 H), 1.46 (d. 7= 6.7, 3 H). 1.29 (s. 3 
H) and 1.23(5, 3 H). 
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EXAMPLE 

vdrD-2.2.4-tripBthvl-lQ.thini| {oquinolnpnf4 , -^- |iy^>|irii 
58 of Scheini> XVI. where R 1 =H. R2=R3atv,^^ ^^ 

A mixture of Compound 240 (9 mg. 0.03 mmol) and Uwesson's leagent (41 mg, 0.1 mmol) 
in 2 mL of THF was stirred at 800C for 3 h. generating a bright yellow solution. Removal 
of the solvent and chromatography of the crude mixture (silica gel. 1 : 1 ethyl 
acetate^exancs) afforded 8.2 mg (90%) of Compound 245 as a yellow oil. Data for 
Compound245: NMR (400 MHz. acetone^) 8.93 (d. 7= 8.1. 1 H).8.33(d.y = 8.1. 
1H).8.01 (s.lH).7.75(t.y= 8.1. 1 H). 7.44(1./= 8.1. 1 H).6.73(s. 1 H).5.97(brs. I 
H). 5.51 (s. 1 H). 2.15 (s. 3 H). 1.35 (s. 6H). 



EXAMPLF. id6 

t -»V>^.3.4-TfffrBhyrirtv? , ;? . 4-trimethvl-10-isnQuinolonnr4 ^■f>l ouinoline rrnT^p o,,,^ '>a^ 
SmiCtWre <3 of Schema YVI u,h ere R 1 =H B2=p3^ben7/>. Y^) 
15 This compound was prepared by a HPLC separation of the enantiomers of Compound 244 
using a Oiiracel OD-R column, using a 4:1 mixture of methanol and water as the mobile 
phase. The optical purity of Compound 246 was determined by HPLC to be > 99% e.e.; 
Ia]20D = +io6(MeOH). 



2° EXAMPLE 147 

??tni<;Wrp570fSr|wwXVn whe«Rl=R2=H R3^rifl»n«.m^t,Y l V-M»> Tu:. 

compound was prepared as depicted in Scheme XVII and as described below. 
l-fm.3MtYlmrart>amovl-Vnitrf>ben7^e f^,ot..^^^ofS^ ^ hen^R^w i>^,. 

^ butylpxYWTbpnYl Y»NH), rienerT.IMrthodlO.Ay-llnr.iv»t^. ionofNit««ninn>c 
flame-dried 500 mL r.b. flask containing 3-nitroaniline (structure 64 of Scheme XVII. 
where Rl=H. Y=NH) (20.0 g. 144.8 mmol) in 150 mL THF was added di-re/r-butyl 
dicarbonate (31. 60 g. 144.8 mmol. 1.00 equivuiv). and the mixture was cooled to O'C. 4- 
iVJV-Dimethylaminopyridine (19.46 g. 159.3 mmol. 1.10 equivuiv) was added portion-wise. 
30 and the mixture was allowed to warm to rt overnight. Ediyl acetate (400 mL) was added, 
and the mixture was washed with IM NaHS04(aq) (2 x 200 mL) and brine (200 mL). dried 
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(Na2S04). and concentrated under reduced pressure. Purification by Hash column 
chromatography (silica gel. hexanes/ethyl acetate. 9: 1 ) afforded 3 1 .4 g (9 1 %) of i 
butyloxycarbamoyW-nitrabenzene as a white solid. Data for I-rm-butyloxycarbamoyl-S- 
mtn,be„zene: NMR(400MHz. CDCl3)8.3, (dd. ,H.y. 2.2.22. IH. 2.H). 7,88 (dd 
5 J= 7.9. 1.5. 1H.4-H).7.69(brd,y«7.8. 1H.6-H).7.44(dd.y. 8.3,8.1. 1H.5-H) 674 ' 
(br s. IH, N^. 1 .54 (s. 9H. (Cff3)3CO)J. 

3-r<rrr.ButYlnxYrarh.movhnilinrr.tn.r,..^iu^ ff^^ ^yvn^|^ ^ 
butylpxYwrtx>pYl Y - NH) ToanovenHlriedl-Lr.b. flask containing l./e«- 
10 butyloxycarbamoyl-S-nitn^enzene (20.0g, 83.9 mmol) in 500 mL 1:1 ethyl acetate/ethanol 
at n was added 10% Pd on C (approx 1 mol%). and the mixture was stirred under an 

atmosphere ofH2 gas for6h. The reaction mixture was then filtered, and concentn^ted 
under diminished pressure togive 17.4 g (quant of 3-,e«-butyloxycarbamoylaniline as a 
white o.ly solid. Data for 3-/m^tyloxycarbamoylaniline: 1HNMR(400MH2 CDCh) 
15 7.04(t.y= 8.0.8.0. 1H.5-H).6.98(brs. lH.N«).6.53(dd.y= 7.9, 1.8. 1H.4.H).6.36 
(ni,2H,6,2-H),3.66(brs,2H.N/f2). 1.51 Is. 9H. (C/f3)3CO)]. 

2:/f^-BuMoxYr,rhamoyl 1 ^ nihvirn ^ '>.4-rrin.>K..^..^p..j,. 
ymwhereR»=H P-rh,.t^inrvn^ii,.>l Y TTH) Gener.1 M.th»H .,. 

20 qycli^ionof rm.R..tYlorY nrhnmnvl.nl To an oven-dried 1 L r.b. flask containing 

3.rm-butyloxycari,amoylaniline (17.4 g. 83.5 mmol). MgS04 (50 g. 5 equivuiv). and 4-rm- 
butylcatechol (420 mg. 3 mol%) inl 20 mL acetone (appn>x 0.75 M in the aniline) was 
added iodine (1 .07 g. 5 mol%). and the mixture was heated to reflux for 8 h. Hie crude 
icacfon mixture was then cooled to rt. filtered through a bed of CfeliteTM o„ a fiitted-glass 
funnel, rinsing with ethyl acetate, dried (Na2S04). and concentrated under reduced pressure 
Punfication by flash column chromatography (silica gel. hexanes/ediyl acetate, gradiem 
elution) afforded 19.9 g (82%) of 7-terr.butyloxycaibamoyM.2-dlhydio.2A4- 
trimethylquinoline as a white solid, which was further purified by recrystalli^ion fmm 
acetomtriie to give white needles. Data for 7-re«.butyloxycarbamoyH .2Hlihydro-2 2 4- 
30 trimethylquinoline: NMR (400 MHz. CDa3) 6.93 (d. 7 = 8.3. 1H.5-H).6.81 (brs 
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lH.flNBoc).6.34(m.2H.6.8-H).5.21 (d.y= 0.9. 1H.3-H).3.71 (brs. lH.Nfl). 1.94(6, 
J « 1.0, 3H. 4^H3), 1.50 Is. 9H. (C/^3)3CO)], 1.24 [s. 6H. 2KCff3)2j. 
. 7-ATmilP-).2-dihYt1nv7?4-trin)rrhYlnuinnlinr Gen^l M^^hn^ ly . 
Protective Qmip from romnounik nf ^ct..,. 1^ 7 cf 5feh,»^ yy| | ^^^^ 

5 ^tYlQXYcaiht^i;Yl . Y=Nff) To an oven-dried 25 niL r.b. flask containing 

buiyloxycarbamoyl-UKlihydro.2^.4^riniethylquinoline (400 mg, 1.38 mmol) in 2 mL 
dichloromedume at 0^ was added trifluoioacetic acid (1.06 mL, 10 equivuiv), and the 
mixture was allowed to wann to it After 3 h at rt. the reaction mixture was diluted with 50 
mL dichloromethane. tiansfemng to a 125 mL erlynmeyer flask, and cooled to O'C before 
10 neutnUization to pH 8 with sat'd aqueous NaHCX)3. The biphasic mixmre was transferred to 
a separatoiy fiinnel. die layers were separated, and the organic phase was dried (Na2S04), 
and concentrated under reduced pressure to afford a light reddish oil. n,e crude material 
thus obtained was of greater dum 98% purity by 1 H NMR. and was carried on to the next 
step witfiout fimher purification. While the 7-amin(^q„inoline obtained decomposed 
15 appreciably within a few hours upon standing at n. ethanolic solutions could be stored at - 
20-C for 2-3 days widHHit substantial adverse effect on the subsequivuent reaction outcome 
Typically however, the material was stored in bulk as the crysulline Boc-protected amine, 
and portions were hydrolysed as needed. Data for 7-araino-l,2-dihydro-2.2.4- 
trimethylquinoline: NMR (400 MHz. CDCI3) 6.86 (d. y = 8.2, 1H.5-H).5.99(dd.y = 
20 8.0,2.3, 1H,6-H).5.79(d,y = 2.0. 1H,8-H),5.12(d,y= ,.4. IH. 3.H). 3.53 (brs, 3H. 
N#2.Nfl), 1.93 (d.y= 1.2.3H.4-Cff3). 1.24[s.6H.2-(Cff3)2]. 

1.2-pihYdrt>-? , ? 4-TrimethYl.6.rriflnornmethYl-8-pYridonnf5 6..1auinnl^n. ^r^,nrt 1 17 

smi9tureS7of,Srhe.neXVIl whrrr p1.r2,h p3^«.,.^,^^, ^, V,^, 
25 MsaosLiS: KnorrCYCiirfltion of 7-mim>.l /?.rfihvH^7 7 1-T pin^hvlr,..;n»i^T^ ^^ n p 

KstoJster To an oven-dried 10 mL r.b. flask containing 7-amino-l,2.dihydix)-2,2.4- 

trimcthylquinoHne (100 mg. 0.53 mmol) and ediyl 4.4.4-trifluoit)acetoacetate (85.4 mL. 

0.58 mmol. 1.1 equivuiv) in 2.5 mL absolute ethanol was added ZnCl2 (1 lOmg. 0.81 mmol. 

IJ equivuiv) and die mixture was heated to reflux for 3 h. Upon cooling to rt. the reaction 
30 mixture was diluted wid. 40 mL ethyl acetate, and the organic solution was washed widi 

sat'd aqueous NH4a. dried (Na2S04). and concentrated under reduced pressure. 
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Purification by flash column chroinatography (silica gel, hexanes/ethyl acetate, gradient 
elution) afforded 72 mg (44%) of Compound 247 as a bright fluoiescent-yeHow solid, in 
addition to 70 mg (40%) of Conqwund 248 (EXAMPLE 148) as a pale yellow ciystalline 
solid, and 10.4 mg (6%) of Compound 249 (EXAMPLE 149) as a white solid. Data for 
5 Compound 247: 1H NMR (400 MHz, 0X33) 1 1 .45 (br s, IH. CONff), 7.38 (s, IH, 5-H), 
6.66 (s. IH. 7.H). 6.27 (s. IH, lO-H), 5.42 (s. IH, 3.H). 4.35 [brs. IH, (CH3)2CNfl], 2.03 
(s, 3H, 4-Cff3). 1.33 [s, 6H, 2-(CH3)2J. 

EXAMPLE 148 

10 8-Ethoxv-1.2-<lihvdfD-2.2.4-<riniethvl-6-trifl uoromethvl-8-pvridof5.6.gquinnlini . 

fCompound 248. s tructure 71 of Scheme XVIL where r1=r2=;H. R3=trifluoromefhyl , 
R^=ethvL Y=N^ This compound was obtained along with Compounds 247 and 249 as 
described above (EXAMPLE 147). Data for Compound 248: NMR (400 MHz. 
CDCI3) 7.56 (d, IH, / = 1.8, 5-H). 6.84 (s, IH. 7-H). 6.74 (s. IH. 10-H), 5J2 (s. IH, 3-H), 

15 4.47 (q. 2H, / = 7.0, CH3CH2O). 4. 12 [br s. IH, (CH3)2CN/n. 2.09 (d, 3H. / = 1.3, 4- 
CH3), 1 .42 (t. 3H. J = 7.0, Cff3CH20). 1 .34 [s, 6H, 2-(Cff3)2]. This product was readily 
converted to the 2-quinolone isomer Compound 247 by heating neat with 10 equivuiv p- 
chlorophenol at ]80<'C for 3 h, giving Compound 247 in >80% yield. 

20 EXAMPLE 149 

(j^a-l,2.6.7»Tetrahvdn>-6.hvdroxv-2.2.4.trimethv1^trifluoramethvl-8.nvrid^^ 
glQUinoline (Compound 249. stmctme 69 of Scheme XVn. where RlaR2oH 
R3atrifluoromethvl. YaNm This compound was obtained along with Compounds 247 and 
248 as described above (EXAMPLE 147)> Data for Compound 249: 1h NMR (400 MHz, 

25 DMS0-d6) 10.16 (s, IH, CONJV), 7.09 (s, IH, 5-H), 6.61 (s, IH, OH), 6.24 (s. IH, 10-H), 
6.01 [s, IH, (CH3)2CNJ5n. 5.21 (s, IH, 3-H), 2.80 and 2.72 (ABq, 20, Jab- 16.4, 7.H). 
1.86(s,3H,4-Cff3). 1.19 and 1.17 [2s, 2 x 3H, 2-(C03)2). This product was readily 
converted to the 2-quinolone isomer Conqpound 247 by heating to 60'*C in benzene or 
U>luene with a catalytic amount of p-TsOH for 2 h, giving Compound 247 in >9S% yield. 
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EXAMPLE 150 

WJ)-lA3.4-Teti?hYdnv2.2.4.trimethvl-6-trinuommet h v|.8-pvrannnny5.6.glqiitnn|^ ^^^ 

(Compound 2S0. ??trocn.rr. 63 of Scheme xvni. when.Ri=tt2^tf, ^ 3:^f,..»^ ^y, 

Y=0) 

5 (^y)- 1 .2.3.4-TetrohY<lr(h2^.4-trimethvi-7-f 1 J j-trimethviii^^ ^^'^ r m rr 72 

9f Sdwme XVni. where rUh. Paf-butvl. In a diy r.b. flask eqnivuipped with a 
magnetic stir bar was aispended i;2-dihydro-2.2.4-trimethy]-7-(l.l.l- 
trimethylacetoxy)quinoline (structure 67 of Scheme XVm. where R^sH. P^-butyl, Y=0: 
EXAMPLE 138) (1.01 g, 3.37 mmol) and 10% PdC (200 mg) in CH2CI2. The flask was 

10 chaiged with H2 gas and allowed to react for I2h with constant stirring. The suspension wa 
filtered though a bed of CeliteT". washed with EtOAc (2 x 50 mL) and concentrated in 
vacuo to afford 996 mg (98%) of £^5)-U3,4-tetiahydn>-2^.4-trimethyI-7-(l.l,l- 
trimethytecetoxy)quinoIine as a light brownish-red solid. Data for (/J«)- U.3.4-tetrahydro- 
2A4-trimethyI-7-(I,U-trimethyIacetoxy)quinoline: Ifl NMR (400 MHz. CDCI3) 7.10 

15 (dd.y= 8.5.0.9. 1 H).6.30(dd.7« 8.4.2.4. 1 H).6.13(d,y= 2.2. 1 H).3.62(brs, 1 H). 
2.87 (m. 1 H). 1.71 (dd.i= 13,5.4, 1 H). 1.41 (apparent t,y= 13, 1 H). 1.31 (m, lOH). 
m(s,3H),1.16(s.3H). 



(^y)-},2.3.4-Tetrahvdro-7-hvdroxv-2.2.4-trin nethvlquinnlinp. This compound was prepared 
as described above for l,2^ihydro-7-hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) 
from (/J'S>1 A3.4-tetrahydro-2,2.4-trimethyl-7-(l,l,l-trimethylacetoxy)quinoline (230 mg. 
0.845 nmiol) to afford (i«»)-1^.3,4-tetnihydro-7-hydn>xy-2,2.4-trimethylquinoline. which 
was used in the following reaction without further purification. 

(iyiy)-1.2.3.4-Tetnihvdro-2.2.4-trimethvl.<Utnflnommethvl. R .pvia^ 

(Comppund m StlWtWre « Of Scheme XVm. wher. R 1=r2,h R3^..^^ ^^ ^y| 

This compound was prepared by General Method 9 (EXAMPLE 238) from erode 
(i{/'iS)-1.23.4-tetrahydro-7-hydroxy-2.2.4-trimethylquinoline and ethyl 4,4,4- 
trifluoroaceoaacetate (310 mg. 1.69 mmol, 2 equivuiv) to afford 160 mg (61% oveiall) of 
Compound 250 as a yellow soUd. Data for Conqx>und 250: Rf 0.4 (hex/EtOAc, 3: 1 ); Ir 
NMR (400 MHz, CDC13) 7.41 (s, 1 H), 6.37 (s. 1 H), 6.33 (s, 1 H), 4.46 (s. 1 H), 2.92 (m. 1 
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H). 1.80 (dd. 7 « 13. 5.0. 1 H). 1 .42 (dd. 7 = 13. 13, 1 H), 1.38 (d. 7 = 6.0. 3 H), 1.31 (s, 3 
H),1.25(s.3H). 

EXAMPLE 1S1 

5 1 .2-Dihvdix^2A4-trifnetbv|.6-trifluoromethvl-8-thiopvranonofS^^ frtm««"«t 
^ 1 . mmn S9 SdMan<t XVI. where R>=r2«H. R3^fiu«mfn.^hvi y ^) Inadry 
pressure tube equivuipped with a magiMic stir bar vras dissolved Cmnpound 238 
(EXAMPLE 138) (50 iqg. 0.159 imnol) and Uwesson's reagent (320 mg, 0.79 nrniol, 5 
equivuiv) in IS mL toluene. The resulting solution was heated at 100"C for 20 h. The cooled 
10 solution was concentrated on Celite ™ to give a free flowing powder which was purified by 
flash column chroniotography (silica gel. hexanes/EtOAc, 5: 1 ) to give 40 mg (78%) of 
Compound 251 as a bright red solid. Data for Compound 251: Rf 0.36 (silica gel, 
hex/EtOAc,3:l);lHNMR(400MHz.acetone-d6)7.25(s. 1 H,).4.03(s. 1 H).6.89(brs. 1 
H). 6.53 (s. 1 H). 5.62 (s. 1 H). 2.77 (d. 7 = 1.1. 3 H). 1.39 (s. 6 H). 

15 

EXAMPLE 1S2 

ffflyVI.2.?.4-Terrghvdf<)-2.2.4-trimethvl-6-trinunm m ethvl.8-thinpvranonof5fi.p] qiti,^ 
. fCgmPOMnd 252. structure 76 of Scheim. XDC where r1=r2,H R 3=triflunfnin>^hYl , V=n) 
In a dry pressure tube equivuipped with a magnetic stir bar was dissolved Compound 250 

20 (EXAMPLE 150) (26 mg. 0.0836 mmol) and Lawcsson's reagent (60 mg. 0.41 mmol, 5 

equivuiv) in IS mL toluene. The resulting solution was heated at lOO'C for 20 h. The cooled 
solution was concentrated on Celite™ to give a free flowing powder which was purified by 
flash column chromotography (silica gel. hexanes/EtOAc, 5:1) to affoid 19.2 mg (71%) of 
Compound 252 as a bright orange solid. Data for Compound 252: Rf 0.37 (silica gel. 

25 hcx/EtOAc.3:l); 1h NMR (400 MHz. CDCI3) 7.43 (s. 1 H).7.16(s. 1 H).6.45(s, 1 H), 
4.59 (brs. 1 H),2.93 (m, 1 H). 1.82(dd.7= 13,5.1. 1 H). 1.4S(appt.7= 13. 1 H). 1.39 
(d,y = 6.6. 3 H), 134 (s. 3 H). 1.27 (s, 3 H). 
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^lofoim,9^)m.m-ia-^ii.y<^rr.7 7 4-triinKhv,.8.nv^n.n, f^ ^ ^^^ ^ ^ ^ ^^ 
(CoppQunfl 25? stnipture57ofSrliPn»eyvn u>h>|^| ^l,p2-|| ^ 
ll3=phloro<tiflnoroiiiethvl. V=0) 

This compound was prepared by General Method 9 (EXAMPLE 238) from U^ydro.7- 
hydK,xy-2^.4-trimethylquinoline (EXAMPLE 138) (71 mg. 0.37 mmol) and methyl 4- 
ch]onM.4^inuoroacetoacetaie(150mg. 1.62 mmol. 2.2 equivuiv) to afford I7.6mg(15 
%) of Compound 253 as a light yellow solid. Data for Compound 253: R, 035 
(hexAEtOAc. 3:1): NMR (400MHz. CDQs) 7.40(s. 1 H). 6.33 (s, 1 H). 6.31 (s. 1 H) 
5.41 (s. 1 H).4.42(brs. 1 H). 2.02 (s. 3 H). 1.36(s.6H). 



EXAMPLE l<M 

2-Apetyl.l . MhYrtrn-? ? 4 frimrthvl ^ trif.„n».n,..>iY p,ry^-^ ,„,r,^,,^ .,p,,.^, 
ucnire 59 nf S chemt. yvy , u/ f^ ,,, p l-p2-t 

ToanoveuHiried ">-mLr.b. flask containing Compound 247 (15 mg. 0.049 mmol) in l mL 
dichloromethane at rt was added acetic anhydride (0. 10 mL. xs) and 4-^ 
dimethylaminopyridine (6.5 mg. 0.054 mmol. 1.1 equivuiv). and the mixture was stirred 10 
imn. Dichloromethane (20 mL) was added, and the solution was washed wid. lMpH7 

20 Pota«iun,phosphatebufrer.dried(Na2S04).andconcentia,edunderreducedpressure 
Punfication by flash column chromatography (silica gel. hexanes/ediyl acetate, gradient 
elution) afforded 1 6 mg (92%) of Compound 254 as a yellow oily solid. Datafor 
Compound254: NMR (400 MHz. CDCI3) 7.66 (s. 1H.5-H). 7.08 (s. 1H.7.H). 6.83 (s 
IH. 10-H). 5.63 (s. IH. 3-H). 4.31 [br s. IH. (CH3)2CNfll. 2.38 (s. 3H. Cff3CX)N). 2.12 (s' 

25 3H. 4^3). 1.48 [s. 6H, 2-(Cff3)2J. 



30 



EXAMPLF. ]y y 



Iquinoline ( Componnri 
uoromethvl, V=MH) 



»e AVIL whftw Rl=rmethYl , 
P^f-lywtYMyrarlw>ni Y ^ NH) nHs intemiediate was prepared from 2-methyl-3-nitroaniline 
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(5.00 g. 32.8 mmol) by General Method 10 (EXAMFLE147), affoidiiig 7.44 g (90%) of 6- 
rm-butylaxycaibamoyl-2-nitn)toIueiie as an off-whhe solid. Data for 6-i»rf- 
butyloxycaibainoyl-2-mtrotolueiie: lHNMR(400MHz,CDa3) 7.98(brd,Js8.0, IH. 

5- H). 7.51 (br d.y * 8.1, IH, 3-H), 7.28 (dd. / = 7.6, 3.4, la 4-H). 6.58 (brs, IH, Nfl). 
5 234 (s, 3H. I-CW3). 1 .53 [s, 9H, (CH3)3CO)). 

2-Ainino-6-terf-liutvtexvcaifaaniovltoluene f stnictare 66 of Scheme XVn. where 
R'aanethvl. fef-butvloxvcarbonl. Y=Nm This compound was prepared from 6-tert- 
biityloxycart>aiiioyl-2-nitrou>luene (4.60 g, 18.2 mmol) in a manner similar to that described 
10 for 3-terr-butyloxycaibamoylaniline (EXAMPLE 147). affmding 4.00 g (99%) of 2-ainino- 

6- /err-butyloxycafbamoyItohieiie as a colorless oil. Data for 2-amino-6-rerr- 
butyloxycarbamoytoluoie: NMR (400 MHz, CDCI3) 7.04 (br d of ABq, Jab = 8.0, 
M = 0, /B = 7.9, 2H, 5,4-H), 6.49 (d, 7 = 8.3, IH. 3-H), 6.26 (br s. IH, Nfl), 3.61 (br s, 2H, 
Nff2). 2.02 (s. 3H, I-CW3), 1.51 [s, 9H, (CW3)3CO)]. 

15 

7- fgrr-ButvloxvcaThaniovl-1.2.dih vdrD-2.2.4.8-tetran«thvlauinDline fstnictnre 67 of .Scheme 
XVn. where R>=methvl. P=f-butvlox vcart)onl. Y=Nm This compound was piepaied from 
2-amino-6-rerr-butyloxycaibamoyltoiuene (4.00 g, 18.0 mmol) acconling to General 
Method 1 1 (EXAMPLE 147), affording 4.56 g (84%) of 7-tert-batyIoxycaIbamoyl-l,2- 
20 dihydn>-2,2,4,8-tetrametfaylquinoline as a vAdte solid. Data for 7-ierf-butyloxycaibarooyl- 

l,2-dihydn>-2,2,4,8-ietramediylquinoline: NMR (400 MHz, CDQs) 6.94 and 6.88 (br 
ABq, Jab = 8.3. 2H. 6>H). 6.16 (br s. IH. flNBoc). 5.27 (s. IH, 3-H). 3.61 (br s. IH. 
(CH3)2CNfll) 2.04 (s. 3H, 8-Cff3). 1-97 (s. 3H. 4-Cff3). 1.50 (s. 9H. (Cff3)3CO)]). 1.28 (s, 
6H.2-(CH3)2). 

25 

7-Aniino-1.2-dihvdro-2.2.4.8-tetraniethvlquinoiine This conqpound was prepared by 
General Method 12 (EXAMPLE 147) finom 7-fe;T-butyloxycaibam(qrl-l,2-dihydro-2,2,4,8- 
tetramethylqumoline (400 mg, 1.32 mmol) affoiding 267 mg (quant) of 7-amino-l»2- 
dihydn>-2^,4,8-tetramethylquinoline as a light reddish oil. Data for 7-aniino-1.2-dihydn>- 
30 2.2.4,8-tetramethylquinoline: NMR (400 MHz. CDQs) 6.82 (d. 7 s 8.2. IH. 5-H), 
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6.08(d.y = 8.1. 1H.6-H).5.15(d,y= 1.2, lH.3-H).3.56(brs.3H.N«2.Nfl). 1.95(d./« 
1.2. 3H, 4^3), 1.91 (s. 3H, 8-Cff3). 1.27 [s. 6H. 2.(Cff3)2]. 

tl=m«thvll>2,i 

This compound was prepared by General Method 13 (EXAMPLE 147) from 7-amhio-1.2- 
dihydn>-2^.4.8-teiramethylquinoIinc (100 mg. 0.49 mmol) and ediy] 4.4,4- 
trifluoroacetoacetate (107 mL, 0.73 mmol. 1.5 equivuiv) afToiding 75 mg (47%) of 
Compound 255 as a fluorescent-yeUow solid. Data for Compound 255: »HNMR(400 
MHz. CDC13) 9.23 (br s. IH, CONff). 7.37 (s. IH. S-H). 6.67 (s. IH, 7-H). 5.45 (s. IH. 3- 
H), 4.14 [br s. IH. (CH3)2CNff], 2.12 (s. 3H, lO^lHi), 2.04 (d. 7 = 1.1, 3H, 4-0^3), 1 .37 
[s.6H.2-(CW3)2]. 



EXAMW^RlSfi 

" J.^-F«hY(fap-? . ?.4-tr^m<;thYl-6.f| 1 ???-pcntaf|uornethvlV8-DVf«nnnnrs^fl,l ^..i„».;.^. 

ffiompQBnd25(t ^tnimim TZofSchi^mpYVn u, h eniRl=R2^H p3 =nentaflno»v..hYi 
This compound was prepared by General Method 9 (EXAMPLE 238) from 1,2- 

dihydro-7-hydroxy-2,2,4-trimethylquinolinc (EXAMPLE 138) (67 mg. 0.35 mmol) and 

ethyl 4.4,5,5> pentafluoiopropionylacetate (179 mg, 0.76 mmol, 2.2 equivuiv) to affoid 
20 lI.8mg(10%)ofCompound256asalightyellowsoUd. Data for Compound 256: 1h 

NMR (400 MHz, CDCI3) 7.31 (s. 1 H). 6.35 (s. 1 H). 6.33 (s, 1 H). 5.40 (s. 1 H), 4.54 (s. 1 

H). 1.99 (d. J = 1.1. 3 H). 1.35 (s, 6H). 



EXAMPLE 1CT 

fjy,y)-6-Q|9nHdfflUOro)methvl-1.2.3.4-tetrahvrfm.99 4 .trimethv^ 
^IqMlffffHne (Qwnpound 257. stnirtore <a of Srh^mp xvm wh..m B 1=p2^h 

■ Y=0) This compound was inepared by General Method 9 
(EXAMPLE 238) from (i2^S)-U.3.4-ietrahydio-7-hydfoxy-2A4-trimethylquinoline 
(EXAMPLE 150) (57 mg. 029 mmol) and methyl 4-chloro.4.4-difluoroacetoacetate (120 
mg. 0.645 mmol. 2.2 equivuiv) to afford 35.6 mg (38 %) of Compound 257 as a light yellow 
solid. Data for Compound 257: Rf 0.37 (hex/EtOAc. 3:1); 1h NMR (400 MHz, CDCI3) 
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7 J5 (s. 1 H), 6.36 (s, 1 H), 632 (s. 1 H), 4.53 (br s. 1 H). 2.95 (m, 1 H ), 1 .80 (ddd. 7=13, 
5.1. 1.5. 1 H), 1.45 (apparent t. J = 13. 1 H). 1 J9 (d. 7 = 6.7. 3 H). 1.32 (s. 3 H). 1.27 (s. 3 
H). 

EXAMPI^Eiat 

5 7<hlQro-l^Kiihvdro.2^.4.triiiieaivl^fliiftmmethvl-lUf^^ 

fCwnPOwnd 259. sfnicniif 57 of Scheme XVn. where rUh R2«a. R3:^f|,„^,„y^y, 

^^Q) This ocmipouiid was prepared by Genend Method 9 (EXAMI^ 238) 
dihydn>-7-hydroxy-2A4-triniethylqumo«ne (EXAMPLE 138) (78 mg. 0.41 mmol) and 
ethyl 2-chloro-4.4,4-trifluoroacetoacetate (195 mg, 0.898 mmol. 2.2 equivuiv) to affoid 7.2 
10 mg (6%) of Compound 258 as a red solid. Data for Compound 258: Rf 0.33 (hex^tOAc, 
3: 1): iH NMR (400 MHz. CDQs) 7.37 (s. 1 H). 6.32 (s. 1 H). 5.42 (s. 1 H). 4.54 (br s. 1 
H). 2.01 (d. J = 1.0. 3 H). 1.31 (s. 6 H). 

EXAMPLE 1S9 

*5 (^iy>-7-Chloro- 1 2.3.4-tetrahvdro-2.2.4.trin < ethvl-6-triflunromethvl-R-p vTatinnnf 
glQuinoline fCnmpnn^d 2S9. stnichi re 63 of Schgtne XVm. wheie RlaH. R2=n 
R3=triflTOrgnwthyl. y=Q) This compound was prepared by General Method 9 (EXAMPLE 
238) fipom (^5)-l A3,4-tetrahydro-7-hydroxy-2.2,4-trimctfiylquinoline (EXAMPLE 150) 
(57 mg 0.29 nmiol) and ethyl 2-chloro-4,4,4-trifluoroacetoacetate (140 mg, 0.645 mmol. 2.2 

20 equivuiv) to afford 6.8 mg (7%) of Compound 259 as a yellow solid. Data for Compound 
259: Rf 0.35 (hex/EtOAc, 3: 1 ); 1h NMR (400 MHz. CDQs) 7.53 (s, 1 H). 632 (s, 1 H). 
4.51 (br s. 1 H). 2.93 (m. 1 H), 1.81 (dd, J = 13, 3.7, 1 H). 1.44 (apparem t, 7 = 13. 3 H), 
1.31 (s,3H),1.25(s,3H). 

25 EXAMPLE 

(^I.2.3.4-Tetrahvdnv2.2.4-trimethvl.6^uor(methvl.8.ii vTi^^^ 

fComiKWmd 260. Stnicnire 63 of Seheme XVm. where Rl r»R2=H. R3=trifluoi»mi^VI 

(i^7-fm-BPtYl0XVCaibam0Vl-1.23.4-tetrahvdro.2.2.4- trimethvlmiinoline fstractiire 71 of 
30 Scheme XVni. where r1=H R=f.butvloxvcai faonvL Y=Nffl To an oven-dried 100 mL 
round-bottomed flask containing 7-/err>butyloxycaibamoyM,2-dihydro-2,2.4- 
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trimethylquinoline (EXAMPLE 147) (200 mg. 0.69 nunol) in 50 mL 2:1 ethyl 
acetate/cthanol at n was added 1 0% Pd on C (appn,x 1 mol%). and the nuxtum was sti«d 
undcranatmosphereofH2for4h. The reaction mUiuie was then filtered, and 
concentrated under diminished pressure to give 201 mg (quant) of l^rt- 

butyloxycaibamoyl-U3.4.tetrahydn^2A4-trimethyIquinolh«asawh«^ Data 
fbr(R^7-rerr^«tyk)xya«bMnoyl-IA3.4.tetrahydn,.2,2.4.|^ Ihnmr 
(400 MHz. CDCI3) 7.02 (d. J = 8.7. IH. 5-H). 6.73 (br s. IH. flNBoc). 6.39 (dd. J = 8.3. 
2.2. lH.6.H).6.29(brs. IH.8.H).3.62(hrs. lH.NH).2.85(ddq./= 12.5. 12.3.64 IH 
4-H). 1.70and 1.39[dof ABq.yAB= 12.8.yA = 5.5H2(3-Hcqdv)./B = 12.6H^(3- 
H«c)2H]. 1.49[s.9H.(C»3)3CO)]. 1.29(d,7= 6.7.3H.4<»3). 1.21 (S.3H.2-CH3) 1-14 
(S.3H.2-CH3). 



im-l-hmm ? ^4-tg!nihY(trfV? ? 4-rrinigthYlqmnoHpf niis compound was prepared 
by General Method 12 (EXAMPLE 147) fr^ 7.,.,r-bu,yloxycarbamoyl-U3.4.tetrehydio- 
15 2.2.4.trimethylquinoline(l50mg.0.51 mmol) to afford 98 mg (quant) of (JWS).7-amino- 
1 A3.4-tetrahydro.2A4-trimethylquinolinc as a light reddish oil. Data for 7-amino- 1.2^4- 
tetiahydio.2A4-trimethylquinoIinc: ^H NMR (400 MHz. CDQa) 6.92 (dd, 7 = 8.0. 0.8 
IH. 5-H). 6.02 (dd. J = 8.2. 2.3. IH. 6-H). 5.77 (d. J = 2.3. IH. 8-H). 3.39 (br s. 3H. N^^. 
Nfl).2.81 (ddq.y= 12.6. 12.3.6.4. 1H,4.H). 1.68 and 1.38 [dof ABq.yAB= 12.8.yA = 
20 5.5Hz(3-Hcquiv).Jte = 12.5Hz(3-Hax)2H].1.26(d,7= 6.7, 3H.4-C«3). 1.19 (s.3H 2- 
CH3). 1.14(s.3H.2-CH3). 

? 4-trimfThYl ^trifl«oromrthvl-8.T>vrid«nnfs ^fT flTTll-ffiTir 
(C0P)P9und m mmw of Srhrm. XVm ^ p l.ff 2 -H. R3^fl„^^f .y, 

25 I=fcJH) This compound was prepared by General Method 13 (EXAMPLE 147) fh>m(JWS). 
7-amino-l A3.4-tetrahydn).2A4-trimethyIqumoluie (98 mg. OJl mmol) and ediyl 4.4.4- 
trifluoioacetoacetate (82 mU 0J6 mmol. 1.1 equivuiv) to affoid 66 mg (42%) of 
Compound260asafluorescent-yeltowsolid. Data for Compound 260: 1hNMR(400 
MHz.CDa3) 1132 (brs. IH. CONH). 7.50 (s. IH. S-H). 6.64 (s. 1H.7-H).6.41 (s. IH. 

30 10-H).4.55Ibrs. IH. (CH3)2CNfll. 2.91 (ddq./« 12.6. 12.4.6.3. 1H.4-H). 1.76and 1.41 
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[d of ABq. Jab = 12.8. J a = 5.5 Hz (3-Hequiv). = 12.4 Hz (3-Hax)2Hl, 1 .37 (d, / = 
6,8. 3H.4-CH3). 122 (s, 3a 2-CH3). 1.18 (s. 3H. 2^3). 

EMMPLE161 

5 U>Dihvdro-2.2A9-tetraiiiethvI^trifluorometh 

261. stnicture 57 of SdMane XVI. where RlaR2=R R3gtrifluorotnethvL R4=metfavn 
To an oven-dried 50-mL r.b. flask containing Qmipound 247 (500.0 mg, 1.62 nunol) in 5 
mL THF at 0^ was added portion- wise sodium hydride (7 1 .4 mg of a 60% dispersion in 
mineral oiI» 1.78 mmol, l.lOequivuiv). After 30 min, iodomethane (101 mL, 1.62 mmol, 

10 1 .(X) equivuiv) was added, and the mixture was allowed to warm to rt, and after 4 h, the 

reaction mixture was cooled to OX, and water (5 mL) was added. The reaction mixture was 
then diluted with 100 mL ethyl acetate, and the organic solution was washed with 50 mL 
brine, dried (Na2S04). and concentrated under reduced pressure. Purification by flash 
colmnn chromatogrq>hy (silica gel, hexanes/ethyl acetate, gradient elution) afforded 497 mg 

IS (95%) ofCcmipound 261 as a bright fluorescent-yellow solid. Data for Compound 261: 

NMR (400 MHz. CDCI3) 7.41 (d, 7 = 1,7. IH. 5-H). 6.73 (s. IH. 7-H). 6.28 (s, IH. 10-H). 
5.42 (s. IH. 3.H). 4.36 [br s. IH. (CH3)2CNfll, 3.62 (s. 3H. 2.04 (d, 7 = 1.2, 3H. 4- 

Cff3).L33Is.6H.2-(Cff3)2l. 

20 ^^MP^g^^2 

U-Dihvdix>-2.2.4>trimcthvl-8-trifluoromethvl-6-Dvridonor5.6- glQuinoline (Compound 262, 
structure 70 of Scheme XVn. where r1=:R2:=R R3=trifluoromethvL Y=NH^ An 
alternative procedure for the Knorr reaction combined 7*aniino-l,2-dihydro-2,2,4- 
trimethylquinoline (EXAMPLE 147) (131 mg, 0.70 mmol) and ethyl 4,4,4- 

25 trifluoroacetoacetate (154 mL, LOS mmol, 1.5 equivuiv) with 0.5 mL polyphosphoric acid 
(PPA) in a 10-mL r.b. flask and the mixture was heated to lOO'^C for 2 h. The cooled 
reaction mixture was diluted widi 140 mL ethyl acetate, and the solution was washed with 
neutralized to pH 8 with SO mL sat*d aqueous NaHCOs. The layers were separated, and the 
organic phase was washed with SO mL brine, dried (Na2S04), and concentrated under 

30 reduced pressure. Purification by flash column chromatography (silica gel, hexanes/ethyl 
acetate, gradient elution) afforded 79 mg (37%) of Compound 247 along with 8 mg (4%) of 
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Compound 262 as a fluorescent-yellow solid. Data for Compound 262: 1hNMR(400 
MHz, CDC13) 10.50 (br s. IH, OrCCFsNfl). 7.33 (s. IH. S-H), 6.62 (s, IH. 7-H). 6.17 (s. 
IH. 10-H),5.33(s. 1H,3.H),4.21 (brs. IH. (GHsteCNff], 2.04 (s. 3H, 4-Cff3). 1.36[s. 
6H,2KCW3)2]. 



EXAMPLRlia 

frfP i ch l QnKgthoxv)niethvll.l.?.dihvdrr>.2.24.trim>th^^ 
fg9n»P9mnia63 «roctore57of.SHi«i.«yvn u>h.„^l,p 2. ff 

R3adichl« ^etiio»v'>nMf^vl. YmQ) 

This compound was prepared by General Method 9 (EXAMPLE 238) fhmi U-dihydro-?- 
hydioxy-2.2.4-trimethylquinoIine (EXAMPLE 138) (67 mg. 0.35 mmol) and ethyl 4.4,4- 
trichloroacetoacetate (179 mg, 0.77 mmol. 2.2 equivuiv) to affon! 30 mg (24%) of 
Compound 263 as a light onmge soUd. Data for Compound 263: Rf 0.28 (hex/EtOAc, 
3:l);lHNMR(400MHz.CDCl3)7.97(s, 1 H).6.5I (s. 1 H).6.32(s. 1 H),4.42(q.y = 
7.2.2H),2.92(m.lH).1.79(dd,y= 13,5.1. 1 H). 1.40(m.4H), 1.38(d./= 6.6,3H). 
lJ0(s.3H).1.25(s,3H). 



EXAMPLE 1<M 

H?-FurYl)-l.?-dihydr(v? ? 4.trimethv|.8-nvranonof5.<>.alT.inrM i ne fConinn..nH ?Af 
20 Stnicnire 57 of Scheme YVn u/h eie r1=r2=:H T ^ 3=3.fan.r Y=9) 

This compound was prepared by General Method 9 (EXAMPLE 238) fhnn l,2-dihydn)-7- 
hydrDxy-2,2.4-trimethylquinolinc (EXAMPLE 138) (120 mg, 0.62 mmol) and ethyl Bk>xo- 
S-furanpropionate (227 mg. 1.25 mmol. 2 equivuiv) to affoitl 6.4 iQg (3%) of Compound 
264 as a light yellow solid. Date for Compound 264: Rf 0.30 (hex/EtOAc. 3:1); iHNMR 
(400 MHz, CDC13) 7.76 (s. 1 H). 7.76 (dd. 7 - 3 J. 1 .8. 1 H), 7.34 (s. I H). 6. 66 (d. / « 
1.7, 1 H), 6J5 (s, 1 H). 6.06 (s. 1 H). 5J6 (s. 1 H). 4.34 (s. 1 H). 1.95 (d, 7 « 1.1. 3 H), 
1.34 (S.6H). 



25 



n 



EXAMPLE UK 
J .?-PihYA^l.? . ?.4-|i?ftHITlffthvl-(>-triflU0lt>methvl-8-w^^ 
2^5. ^tiiufpm 60 of Scheme XVf . where R 1»r2:=p5,h . R3=trifluQmm^.thvi Y=n> 
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In a dry nb. flask equivuipped with a magnetic stir bar was dissolved Compound 238 (SO 
mg. 0.162 nmiol) and paraformaldehyde (48 mg, 1.62 mmoK 10 equivuiv) in glacial acetic 
acid (10 mL). To this bright yellow solution was added NaCI^Ha (50 mg, 0*81 mmol, 5 
equivuiv). The solution stirred for 18 h under an atmosphere of N2. In a separate flask was 
5 prepared a suspension of 100 g ice and 20 mL of 20% NaOH(aq). The reaction mixture was 
slowly poured over the NaOH solution, extracted with EtOAc (3 x 50 mL), washed with 
brine, dried (Na2S04) and concentrated in vacuo to afford 50.6 mg (97%) of Compound 
2<K as a bright yellow solid. Data for Compound 265: Rf 0.39 (hex/EtOAc, 3:1); 
NMR(400MHz.CDCl3)7.20(d,7= 1.8, 1 H), 6.36(s,2H).5.36(d,y = 1.0.1H),2.88 
10 (s, 3 H). 2.00 (d, i = l.U 3 H), 1.39 (s, 6 H). 

EXAMPLE 166 

1.2-Dihvdro-6>trifluon>methvl>2.2.4-trimethvl>9>t hiopvran-8-on guinoline 
(Compound 266, str ucmre 57 of Scheme XVH. where R>=r2-h, R3=trifluoromethvL 

15 

3-Amino-^-^butvloxvcarbonvl thiophenol (structure 66 of Scheme XVII- where R1=H. 
P^Nbutvloxvcarbonvl, Y=S^ To a solution of 3-aminothiophenol (500 mg, 4.0 mmol) and 
di-r-butyl dicarbonate (872 mg, 4.0 mmol) in 10 mL of dry dichloromethane at 0°C was 
added dropwise, triethylamine (557 mL, 4.0 mmol). When the addition was complete, the 

20 reaction was allowed to warm to ri and the resulting mixture was stirred for 1 6 h. The 

reaction mixture was concentrated in vacuo and the residue was then diluted with 20 mL of 
ethyl acetate and washed with water (2x10 mL), dried (Na2S04) and concentrated in vacuo 
to an oil that was subjected to flash chromatography (silica gel, hexanes/ediyl acetate, 7:3) 
which gave 274 mg (30%) of 3-amino-5-/-butyloxycarbonyl thiophenol as a clear oil. Data 

25 for 3-amino-5-/-butyloxycarbonyl thiophenol: NMR (400 MHz, CDCI3) 7.12 (apparent 
t, y = 8.2, IH), 6.90 (d, / = 8^, IH), 6.84 (d, / = 2.2. IH), 6.68 (dd, / = 8.2, 2.2, IH), 
3.68 (brs,2H), 1.56 (s,9H). 

7-r-Butvloxvcaitonvlthio-1.2>dihvdro-2.2.4-trimethvlQuinolin (stnicture 67 of Scheme 
30 XVn, where RlgR PsNbutvloxvcaifaonvL YaS^ This compound was prepared by General 
Method 13 (EXAMPLE 147) from 3-amino-S-r-butyloxycaibonyl Aiophenol (274 mg, 1.2 
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mmol) to affoid 148 mg (40%) of 7-/-butyloxycaibonyllliio.l,2Hlihydio.W,4- 

trimcthylquinoline as a yellowish oU. Data for 7-^b»tyIoxy«ubonylthio.U^•hydn).2A4- 

trimcthylquinoline: ^HNMR (400 MHz. CDCI3) 7.02 (d./« 7.9. IH), 6.74 (dd. 7 « 7.9. 

1.6.1H).6.57(d.y= 1.6. IH). 5.31 (S.1H). 3.73 (brs.lH). 1.95 (s,3H).l JO (s,9H) 126 
5 (s,6H). 

U-PihY<tfo^ftifli«^m>mrrhyl-2.2.4^inethvi-9.thinnvnH^ 

lQmmi\^ W , mrnrr 57 of Scheme XVn whe« Rl=p2^H R3=,rifi..nm,^ tKyi 

Trifluoioaoctic add (744 mL. 0.0096 mol) was added all at once via a syringe to 
10 solutionof7-r-tatyloxycait)onyfthio.l.2-dihydio.2.2,4.trime*^^^^ , ^ 

ofdiydichloromcthaneat 0»C After 10 min the ice bath was removed and the mixtuit; 
was allowed to stir at rt for 45 minutes. It was then cooled to 0 «C and neutndized with 
sat-d NaHC03. extracted witf, dichloromethane (3x10 mL). The combined organic phases 
were washed with water (10 mL). dried (Na2S04) and concentrated in vacuo to a crude 
15 product (50 mg) that was used directly in the next step. A solution of the crude material 
obtafaied above (50 mg) and zinc chloride (100 mg. 0.724 mmol) in 0.5 mL of absolute 
ethanol was heated in a sealed tube for 16 h at 80 "C. The reaction was quenched with sat'd 
NH4CI (2 mL) and extracted with ethyl acetete (2 x 5 mL). dried (Na2S04) and 
concentrated in vacuo to an orange solid residue that was subjected to flash 
20 chromatography (silica gel. hexanes/ethyl acetate. 7:3). followed by preparative TLC (500 
Mm, hexanes/ettiyl acetate. 7:3) to affoid 2.2 ing (3%) of Compound 266 as a yellow oil. 
Data for Compound 266: 1H NMR (400 MHz. CDOs) 7.54 (s. IH). 6.62 (s. IH). 6.43 (s. 
IH). 5.44 (s. IH). 4.32 (br s. IH). 2.03 (s. 3H), 1.29 (s. 6H). 

^ EKAMPLRItn 

1 . 2-ahYdnM 7 ? 4 9-iynfwmethvl-6-triflnniTmiethvi-«^vriH^^ rs.6.Pim.in«iin> 

(CPFPPQWIWI^ sm]mirr60nfSrh«n>irVf ^^ l^R2^ii5^» p3^^n^ 

Y«W-mcihYi) 

To a 25-mL rj). flask conteining Compound 247 (EXAMPLE 147) (125.8 mg. 0.41 mmol) 
30 in 5 mL DMFat rt was added 200 mg (approx 10 equivuiv) soUd KOH. After 30 min. 
iodomethane (129 ML. 2.04 mmol. 5.0 equivuiv) was then added, and the mixture wa^ 
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allowed to stir at it overnight. Ethyl acetate (SO mL) was then added, the biphasic mixture 
was neutralized to pH 6 with sat'd aqueous NH4a, and the layers were sqnrated. The 
mganic phase was washed with brine, dried over Na2S04, and concentrated under reduced 
pressure. Purification by flash cohimn duomatognqriiy (silica gel, hexanes^yi acetate. 
S gradioit elution) afforded 1 1 1 mg (81 %) of Compound 207 as a bright fluorescent-yellow 
solid. Data for Compound 267: 1h NMR (400 MHz, CDCI3) 7 J7 (s. IH, S-H). 6.74 (s. 
IH, 7-H). 6.21 (8, IH, 10-H), 538 (s. IH, S-H), 3.69 (s. 3H, CONCffal. 2.94 [s, 3H. 
(CH3)2CNCff3l. 2.03 (s. 3H. 4-CW3), 1.40 (s. fiH. 2-<a?3)2l. 

10 EXAMPLE 168 

7<3iloro-l^-dihvdro-2.2.4-trimethvl-6-trifluorofneth vl.8-Dvridonof5.6-Plauinolin«. 
(Compound 268. stnicnire S7 of Scheme XVn. where r1=R r2=CI. R3=triflMnfnniftthvl 

This compound was iwepared by General Mediod 13 (EXAMPLE 147) from 7-amino-l,2- 
15 dihydn)-2A4-trimethylquinoline (EXAMPLE 147) (64 mg, 0.34 mmol) and ediyl 2-chloro. 
4,4,4-trifluoroacetoacetate (147 mg, 0.68 mmol, 2.0 equivuiv) to afford 36 mg (31%) of 
Compound 268 as a fluorescent-yellow solid. Data for Compound 268: NMR (400 
MHz, CDCI3) 7.52 (s, la 5-H). 6.31 (s. IH. 10-H), 5.43 (s. IH, 3-H), 4.47 (br s. IH. 
(CH3)2CN/n. 2.03 (s, 3H, 4-Cff3). 133 (s, 6H, 2-(CW3)2l. 

20 

EXAMPLE 

6-ChlQrQ(difluoro)medlvl-1.2.dihvdf0.2.2.4.trimethvl-K- pvridonor5.6.g1quinoline 
(Compound 269. strocmre S7 of Seheme XVn. where RUR2gH. 
R3=chlorofdifluorometfivlV Y=Nm 

25 This compound was prepared General Method 13 (EXAMPLE 147) from 7-amino-l ,2- 
dihydn>-2,2,4-trimediylquinoline (EXAMPLE 147) (60 mg, 0.33 mmol) and methyl 4- 
chloro-4,4-difluonMic^oacetatB (92 mg, 0.49 mmol, IJ equivuiv) to afford 17 mg (16%) of 
Compound 269 as a fluorescent-yellow solid. Data for Compound 269: NMR (400 
MHz, CDCI3) 12.50 (br s. IH, CONff), 7.52 (s, IH, 5-H), 6.62 (s, IH, 7-H), 6.39 (s, IH, 

30 lO-H), 5.42 (s, IH, 3-H), 4.48 [br s, IH, (CH3)2CN«1. 2.04 (d, 7 = 1.0, 3H. 4-Cff3). 1.31 
[s,6H,2.(CW3)2). 
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EXAMPLE 17n 

SghOTie IV. where r2-4 b6 = r. R5:rcv«nn Y^r^^) 

To a 25-inL r.b. flask equivuipped with a m^c stir bar were added Compound 117 
(104.7 mg. 0.40 mmol). DMF (1.5 mL). pyridine (0.16 mL). and copper (1) cyanide (43.2 
ing. 0.48 mmol). A reflux condenser was attached to the flask. TTie green cloudy mixture 
wasstinedatrefluxfor3houis.andaaowedtocooltoroomtempeniture. Thereaction 
mixture was diluted with ether (30 mL) which fonned a predpiutte in the daric solution. 
The precipitate was gravity filtered through Celiie. The filtrate was rinsed three times witi> 
ether(20mL). The isolated solution was added tea separetoor funnel. TTie organiclayer 
was washed with 2:1 mixture of water and ammonium hydroxide (20 mL) followed by 
saturated ammonium chloride solution (2 x 20 mL) and sanitated sodium bicartwnate (20 
mL). Theaqueouslayeiswereextmctedwitiiether(3xl0mL). TTie oiganic layens were 
combined, dried (Na2S04). and concentrated. The product was purified by flash column 
chromatography (75 mL silica, hexane) to affoid 30 mg (26 %) of Compound 270. Data for 
Compound 270: Ifl NMR (400 MHz, acetone-dg) 7.77 (d. / = 7.9. IH). 7.72 (s. 1 H) 
7.61 (m. 2 H). 6.72 (s. 1 H). 5.54 (s, 1 H). 5 J9 (s. 1 H), 3.79 (s. 2 H). 2.08 (s. 3 H). 1.29 (s. 
6 H). 

3-Prppi<?..5-f|H9mtK0TO|litrilr . To a l liter rJ>. flask equivuipped witii a magnetic stir bar. 
commercially available 1.3Hlibromo.5.fluoroben2ene(44.0g. 173.3 mmol). DMF (268 
mL). pyridine (28.0raL). and copper(I)cyanide(15.5g, 173.3 mmol) were added under 
nitrogen. A reflux condenser was attached to ti« flask. The green cloudy mixtore was 
stirred at reflux for 3 h. The reaction progress was difficult to monitor by TLC, so once 
lowerRfimpuritieswcrcobservedtiiereactionwasaUowedtocooItoiL TTiereaction 
mixture was quenched witi. 200 mL ether which foimed a precipitate in die daric solution. 
The precipitote was gravity filtered through Cfelite. TTm; filtrate was rinsed three times with 
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ether (100 mL). The isolated solution was added to a separately funnel. The oiganic layer 
was washed with 2 to 1 mixture of water and ammonhim hydroxide (200 mL) followed by 
saturated ammonium chloride solution (2 x 200 mL) and saturated sodium bicatbonate (200 
mL). The aqueous layers were extracted with ether (3 x 100 mL). The oiganic layers weie 
5 combined and dried (Na2S04)- The product. 3-bramo-S-floorobenzonitrile. was purified by 
flash column chromatography (300 mL silica, hexane) followed by leoystallization from 
hexane to afford 223 g (65 %) of the product as white oystals. Data for 3-biomo>S- 
fluorobenzonitrile: iH NMR (400 MHz. acetone^) 7.81 (s. 1 H). 7.73 (dd, J . 8.4. 1.9. 
1 H). 7.65 (dd, y * 8.5, 2.0. 1 H). 

10 

6-f3-Cvano-5-fluoronhenvlVl AdilivHfD-2.2.4.trinieth vlauinoiine rCompound 271 
Structure 4 of Scheme n. where Rl=3-cv ano-5-flunmphenvlV This compound was 
prepared according to General Method 2 (EXAMPLE 9) from Compound 9 (46.3 mg, 0. 14 
mmol) and 3-bnmio-S-fluorobenzonitrile (29.1 mg. 0.14 mmol). The erode material was 
15 purified by recrystallization from hexane to afford 15.8 mg (37%) of Compound 271. Data 
for Compound 271: NMR (400 MHz, acetone-d6) 7.83 (app t. 7 = 1 .3. 1 H). 7.68 (dd. 
y = 10.6, 4.0. 1 H), 7.43 (d. 7 = 2.0. 1 H). 7.41 (dd. 7= 2.2. 1.2 IH) 7.35 (dd, 7= 8.3. 2.2. 1 
H). 6 J9 (d, 7 = 8.4, 1 H), 5.35 (br s, 1 H), 5.39 (s, 1 H), 2.04 (s. 3 H). 1 .28 (s. 6 H). 

M3-CY{mo^fluoranhenvI>-1.2-dihvdro-2.2.4-triniethvlquhioline (Compaand VJ^ 
stmctwe 4 of Scheme n. where R leWvaBO^uomnhenvn 

This compound was prepared according to General Method 2 (EXAMnf 9) fitmi 
Coinpound 9 (53.8 mg, 0.17 mmoles) and 3-bn»no-6-fhioro-benzonitrile (33.9 mg. 0.17 
25 mmol). The crude material was purified by HPLC (reverse phase ODS column. 85% 

methanol/water. 3.0 mUmin) to afford 3.3 mg (7%) of Compound 272. Data for Compound 
272: iH NMR (400 MHz. acetone-d6) 7.97 (dd, 7= 6.1, 2.2, 1 H). 7.93 (m. 1 H). 7.39 (t, 
7= 17.9, 9.0, 1 H). 7.35 (d, 7= 1.5. 1 H). 7.27 (dd, 7= 8.3. 1.9. 1 H). 6.58 (d. 7= 8.3. 1 H). 
5.38 (s, 1 H). 5.34 (s. 1 H). 2.08 (s, 3 H), 1.28 (s. 6 H). 

30 
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EXAMPI.R17^ 

6-f3-CvflmvA.nuomph«>^Yl)-1 ■ 

anictwre 4 of Scheme n. ^«h^ 1^ le3-cvi.nn^ll..iT^^ yi^ 
This compoond was prepared acconHng to Genen^ 
Compound 9 (70.0 mg. 0.22 mmol) and 3^m)^ 

mraol). The cnide material was purified by HPLC (reverse phase ODS column. 85% 
methanolAvater. 3.0 mUtain) to afford 3 J mg (5%) of Compound 273. Data for Compound 
273: lHNMR(400MH2.acetoneHl6) 7.90 (dd. 7 =7.5. 2.1, 1 H).7.67(m. 1 H).7.36 
(dd. J « 10.9. 8.5. 1 H), 7.28 (s. 1 H). 7.21 (m. 1 H). 6.58 (d. 7 = 8.2. 1 H). 5.48 (s. I H). 
5.37 (s. 1 H). 2.04 (s. 3 H). 1.29 (s. 6 H). 



15 



20 



EXAMPLR174 




This compound was prepared according to General Method 2 (EXAMPLE 9) fhrni 
Compound 9 (42.8 mg. 0.13 mmol) and 3-bromo.5-fluon*enzotrifluoride (32.7 mg. 0.13 
nunol). The crude material was purified by HPLC (reverse phase ODS column, 90% 
methanol/water. 3.0 mlVmin) to affoni 3.1 mg (7%) d QmqxHmd 274. Data for Compound 
274: IH NMR (400 MHz. acetonenle) 7.71 (s. 1 H). 7.63 (d. 7 « 10.5. 1 H), 7.40 (d 7 = 
2.2. 1 H).7.34(dd.7=8.1,Z0,l H),7J9(d.7=8.6. 1 H).6J9(d.7=8.3. 1 H).5.50(s. 1 
H). 539 (s. 1 H), 2.05 (s. 3 H). 1.29 (s. 6 H). 



25 



SttWCtWre 4 of SchMne n. l^l«3^hlnm.2.TiffthYlFh niT n 
This compound was prepared according to General Method 2 (EXAMPLE 9) fiom 
Compound 9 aO.O mg. 0.22 mmol) and 2-bn>mo^hlorDtoluene (45.2 mg, 0.22 mmol). 
The crade material was purified by flash column chromatography (75 ml silica, hexane to 
5%ethy]acetaie/hexane)toafford63.1 mg(96%)ofCompound275. Data for Compound 
30 275: NMR (400 MHz. acetone-d6) 7.30 (d. 7=8 J. 1 H). 7.16 (m. 1 H). 6.95 (s. 1 H). 
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6.87 ((1.7= 10.2. 1 H). 6.54 (d. 7= 8.0. 1 H), 5.36 (s. 1 H). 5.25 (s. 1 H), 2.03 (s. 3 H). 1.28 
(S.6H). 

EXAMPLE 176 

5 1 .2-Dilwdro.2.2.4-triinethvl-6-f3-nilroplienvltaiiinoHne rCrnnnound 276. stnicinm 4 nf 
Scheme H. where Rl=3-nitroDhenvn 

This ccrnipound was jnqnred aoconiing to General I^thod 2 (EXAMPIf 9^ 
Conqwund 9 (19.4 mg, 0.06 ininol) and 3-nitrobromobenzene (12.3 mg, 0.06 nnnol). The 
erode material was pnrified by flash column chromatography (75 ml silica, hexane to 5% 
10 ethyl aoetate/hexane) followed by reveise phase flash column chromatography (SO mL ODS. 
80% methanol/watcr) to afford 2.9 mg (16%) of Compound 276. Data for Compound 276: 
1h NMR (400 MHz, acetone-d6) 8.35 (app t, J = 4. 1 , 2.0, 1 H). 8.05 (d, 7 = 8.0. 1 H), 8.01 
(dd,7=8.1,6.5, 1 H).7.64(t,J= 15.9,8.0, 1 H), 7.40 (d, 7 =2.1, 1 H),7.34(dd,7 = 8.4, 
2.3, 1 H), 6.61 (d, 7 = 8.4, 1 H). 5.40 (d, 7 = 1 .4. 1 H). 2.05 (s. 3 H), 1.29 (s. 6 H). 

15 

EXAMPLE 177 

6-(3-Acetvlphenvl V 1 ,2-dihvdro-2.2.4-trimethvlQainQline f Comnound 27 7. stnictnm 4 nf 
Scheme H. where Rl»3.iicetvlHhenvn 

This compound was prqiaied aocoitling to General Method 2 (EXAMPLE 9) from 
20 Compound 9 (66.2 mg. 0.21 mmol) and 3-bromoacetophenone (41.4 mg. 02\ mmol). The 
erode material was purified by flash column chromaU)gnq)hy (30 ml silica, hexane to 20% 
acetone/hexane) followed by reverse phase flash column chromatography (SO mL ODS, 
70% methanol/water) and a second nomial phase flash cohimn chromatography (30 mL 
silica, hexane to 20% aoetone/hnume) to afford 5.0 mg (8%) of Compound 277. Data for 
25 Compound 277: NMR (400 MHz. acetone-d6) 8.13 (s, 1 H). 7.81 (m, 1 H). 7.50 (t. 7= 
15.0. 7.8. 1 H), 7.33 (m. 2 H). 6 J9 (d. 7= 8.1. 1 H). 5.38 (s. 1 H). 5.32 (s. 1 H). 2.62 (s. 3 
H). 2.08 (s. 3 H). 1.28 (s. 6 H). 



EXAMPLE 178 

30 6-f3-cvanf>.2.niethvlphenvn-1.2-dihvdro-2.2.4-trimethvlQuinoline ^Co mpound 278. 
Stroctuie 4 of Scheme n. where R»=3-cvano-2-methvlphenvn 
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3-3rpro9-2-mrthYlhqiy^nifTHf . compound vm prepared in a maniM^si^^ 

described for S-bromo-S-fluorobenzonitrile from conuneicially avaUable 2,6- 

dibromotoluene (1.80 g. 7J0 nunol). DMF(1 1 mL). pyridine (1.1 mL). «id copper (D 

cyanide (0.52 g, 5.76 irnnol). TTie ciude product was purified by Hash cohinm 

5 <*«anatography (100 mL silica, hexane) to alibrd 50^ 

methylbenzonitrile. Data for 3.bromo-2-niethylbena)nitriIe: NMR (400 MHz, 

-cetoneskO 7.88 (d. 7=8.0, 1 H). 7.73 (d. 7 =8.0. 1 H), 7.32(1,7= 15.8.7.9. 1 H).2.58(s 
3H). 

mmn 4 ftf SfftmiW n. where R 1=3-cvan^9.p ^t) ,Y ir*->>' Y') This compound was 
prepared accoiding to General Method 2 (EXAMPLE 9) fiom Compound 9 (56.5 mg. 0.18 
iiimol)and3.biomo-2.methylbcnzonitrile (34.8 mg. 0.18 mmol). TTic crude material was 
purified by flash column chromatography (50 ml silica, hexane to 20% acetone/hexane) 
15 followed by a second flash column chromatography (75 mL silica, hexane to 20% 

acetone/hexane)toafrordl0.5mg(20%)ofCompound278. Data for Compound 278: 1h 
NMR (400 MHz. acetone-d6) 7.59 (dd. 7= 7.7, 0.9. 1 H). 7.48 (dd. 7= 7.8. 0.8. 1 H). 7.36 
(t.7= 15.3.7.7. 1 H).6.99(d.7= 1.8. 1 H).6.91 (dd.7=8.1. 1.9. 1 H), 6.58 (d, 7= 8.1. 1 
H). 5.37 (s. 1 H). 5.30 (s, 1 H). 2.48 (s. 3 H). 1.97 (s. 3 H). 1.30 (s. 6 H) 

20 

EXAMPf^RITQ 

U-PihYdlTh? , ?4-trimhYV(>-nmeftvlnhenvlVininoline rr»n.nn..nH j^^^-r ^ v f 
Sehwne n. whtm r l=^.|y^Ylpllr^T1^ 

This compound was prepared aocordmg to General Method 2 (EXAMPLE 9) from 
Compound 9 (99.5 mg. 0.31 mmol) and 3-bromotoluene (53.5 mg. 0.31mmoles). n,c 
crude material was purified by HPLC (reverse phase. ODS column. 80% methanolAvater. 
3.0mLtoiin.)toafroid2.7nig(3%)ofCompound279. Data for Compound 279: 1h 
NMR(400MHz.acetone-d6) 7J7(s. 1 H). 7.32 (d. 7= 7.9. 1 H).7.28 (d.7=2.0. 1 H). 
7.21 (m. 2 H). 7.02 (d, 7= 7.3. 1 H). 6.55 (d, 7= 8.3. 1 H). 5J6 (s, 1 H). 5.22 (s. 1 H). 2.34 
30 (s. 3 H), 2.03 (s. 3 HX 1.27 (s. 6 H). 
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EXAMPLE IRQ 

H^FluQro-3-nitroPhcnvlVUHiihvdro-2.2.4-triinetiivlfluinnl ine fComnnnnH ^.stnictnw. 
4 Of Scheme n. where Rl=5.flaoro-3. nitroi>henvn 

l-FIuoro-3-nitroiodobenzene To a 25 mL round-bottom flask equivuipped with amagnetic 
5 stir bar 3-iodo-5-nitroaniline (543 J mg, 2.06 mmol) and methylene chloride (10 mL) were 
added undn- nitrogen. Nitrogen was bubbled duough the coloriess sohition Ux 15 min. The 
solution was cooled to 0°C fai an ice bath. At dut point approximately 500 mg nitrosonium 
tetrafluoroborate was added in one poition making a cloudy preciiritate. The reaction was 
allowed to continue stirring for 2 hours. The mixnire was kept under nitrogen as 10 mL dry, 

10 deoxygenatedortho-dichlorobaizene was added. A distillation q)paratus was fitted to die 
reactiniflask. The flask was placed in an oil badi and was heated until die material had 
c(»npletely distilled over. The crude product was isolated 1^ washing die residue duough a 
short column (74 mL siUca. hexane). Purification by sUica gel chromatography (74 mL 
sUica. hexane) affoided 279.4 mg (50 %) of 5-fluoro-3-nitroiodobcnzene. Data for 5-fluoro- 

15 3-nitroiodobenzene: NMR (400 MHz, acetone-d6) 8.36 (s, 1 H), 8.00 (m, 2 H). 

6-(g-Fluprp-3-nitn)nhfnvlV1.2-dihvdro-2.2.4-trimethvl q uinoline frnmppund 280. stnictuH. 
4 Pf Scheme 11. where R^=5-fluoro-3-nitrophenYn This compound was prepared according 
to General Method 2 (EXAMPLE 9) from Compound 9 (140.2 mg, 0.44 mmol) and 5- 

20 fluoro-3-nitroiodoben2ene (1 17.6 mg, 0.44 mmol). The crude material was purified by flash 
column chromatogrq>hy (150 ml sUica. hexane to 20% acetone/hexane) followed by a 
second flash column chromatography ( 100 mL silica, hexane to 20% acetone/hexane) to 
afford 95 mg (69%) of Compound 280. Data for Compound 280: NMR (400 MHz. 
acetone-d6) 8.22 (app t. / = 3.0, 1 J. 1 H), 7.78 (m, I H), 7.43 (d, 7= 2.2, 1 H), 7.38 (dd. J 

25 = 8.4. 2.3. 1 H). 6.61 (d. 7 » 8.3, 1 H), 5.58 (s, 1 H). 5.40 (s. 1 H). 2.05 (s. 3 H). 1.29 (s, 6 
H). 

1.2'PihYdro-6-(3-mrrhnxvDhenvn-2.2.4.trimetiivlQuinoline fComniMind 28 1. stnictore 4 of 
30 Scheme H. where Rl=3-metho«vphenvn 
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TWs compouwl was piqwred acco^ 

Cbinpouiid9(79aing,0^mniol)«nd3-lmmioanisoIe(46Jmg.0.25 TTiecnide 
material was purified by flash colamn chromatography (75 mL sUiea. hexane to 10 %ediyl 
acetaiBrtiexaiie)toafibid2Jing(3%)ofCompooiid281. Dat^ 1h 
5 NMR(400MHz.acetoiieKl6) 7.25(in.2H).7.11 (d,/=6.9. 1 H). 7.07 (appt.y=4.l, 
22, 1 H).6.78(dd,y«8.6,2^. 1 H). 6.55 (d. 7 =8.3. 1 H).5.36(s. 1 H).5.26(s. 1 H).3.82 
(s. 3 H). 2.03 (s. 3 H), 1.27 (s, 6 H). 

EXAMPLE im 

fr(iK:YSn9-VpYrifiY))-1.2.dihvdm-? ? 4-trinH.rt.vlT .;n^| f f ^ ^^ 
Scheme n wfiyn. Rl^S-cvann-^-pYy iHYl ) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (45.6 mg, 0.14 mmol) and 3-cyano-5-biomopyridine (26.2 ing,0.14 mmol). 
The cn.de material was purified by flash column chromatography (100 mL silica, hexane) to 
15 afford 10.4 mg(26%)ofCompound282.DataforCompound2«2: 1HNMR(400MHz. 
acetoncKle) 8.21 (d,y= 1.7, 1 H),7.79(m.2H).7.44(d,/«2.1, 1 H).7.39(dd,y«8.4, 
2.3. 1 H).6.61 (d./«8.2. 1 H).5J9(8. 1 H).5.40(s, 1 H), 2.05 (s, 3 H), 1.29(s.6H). 

20 1.2.Dihvdm.q 




«nmwrp4fff.Sciifinf n where Ri=2.»wMhy|.i-^jirppl^Yn 

TTiis compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (170.6 mg, 0.54 imnol) and 2-bromo^nitrotoIuene (1 15.8 rag. 0.54 mmol). 
The crude material was purified by flash column chromatography (80 ml siUca, hexane to 
25 20% acetoneAiexane) followed by a second flash cohimn chromatography (75 mL silica, 
hexane to 20% aeetone/hexane) to afford 68 mg (41%) of Compound 283. Data for 
Compound283: NMR (400 MHz. acctone-d6) 7.71 {d,/=7.9. 1 H). 7.49(dd.y=7.4. 
0.9. 1 H).7.41 (t. J. 15.6.7.9, 1 H),6.99(d.7= 1.8. 1 H).6.9I (dd.7 = 8.1. 1.9, 1 H),6.57 
(d, J* 8.2. 1 H), 5.37 (s. 1 H). 5.32 (s. 1 H). 235 (s, 3 H), 1.97 (s, 3 H). 1.29 (s. 6 H). 
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EXAMPLE IM 

6-f2-Amino-3^inuon»henvlV1.2^ihvdre-2^.4-triiiirthvlQBmoline (Cn moaana 
stnicture 4 of Scheme n. where RU2-amino-3J^ifluiimphe^y|) 
This compound was prq>aied according to General Method 2 (EXAMPLE 9) from 
5 Compomid 9 (48.8 mg, 0. 1 5 mmol) and 2-bromo-4,6Kiifluoroaniline (3 1 .9 mg. 0. 1 S mmol). 
The erode material was purified by flash cohimn chromatography (ODS reverse phase, 80% 
methanol/water) to afford IS mg (33%) of Conqxnind 284. Data for Compound 284: 
NMR(400MH2.acetonc-d6) 7.10(d,y=2.0. 1 H), 7.02 (dd,y= 8.1, 2.0, 1 H),6.80(m. 1 
H), 6.69 (m, 1 H) 6.56 (d, y = 8. 1 . 1 H), 5.36 (s, 1 H). 5.34 (s, 1 H), 4.22 (br s, 2 H). 1 .97 (s, 
10 3H). ].28(s.6H). 

EXAMPLE 185 

6-(3-Bromo-2-chloro-5-fluoroDhenvlV1.2.dihvdro-2.2.4.trinieth vlouinoline rrnn^p rni^^ 
285. structure 4 of Scheme I!, where Rl g3-bromo.2-chloro-5-fluoroDhenvn 

1 5 This compound was prepared according to General Method 2 (EXAMPLE 9) from 

Compound 9 (143.3 mg, 0.45 mmol) and l-chloro-2,6-dibromo-4-fluorobenzene (129.9 
mg, 0.45 mmol). The crude material was purified by flash column chromatography (50 mL 
silica, hexane) followed by reverse phase preparatory TLC (1000 mL ODS, 80% 
methanol/water) to afford 4.3 mg (3%) of Compound 285. Data for Compound 285: 1h 

20 NMR(400MH2.acetone-d6) 7.5O(dd.y = 7.8,3.0, 1 H),7.19(dd.y = 9.2,3.0, 1 H),7.10 
(d. y = 2.0, 1 H), 7.03 (dd, y = 8.1, 2.0, 1 H). 6.55 (d. y= 8.3, 1 H), 5.61 (s, I H), 5.37 (s. 1 
H), 1.97 (s, 3 H), 1.29(5. 6 H). 

25 e-(3-Cvano-5-fluoroDhenvlV1.2-dihvdro-2.2.4.trimethvl.3^i nolone fComnound 
strocture 79 of Scheme XX. where R»8R3gR5aH. R2ra>van o. R4«fluoro. P^n 
butoxvcaifaonvn 

In a 100 mL r.b. flask, a solution of I,2-dihydro-6-(3-cyano-5-fluorophenyl)-2,2,4-trimethyl- 
l-f-butoxycarbonylquinoline (structure 77 of Scheme XX, where rI=r3=r5=:H. R2=cyano, 
30 R^sfluoro. P^r-butoxycacbonyl. an intermediate from EXAMPLE 171) (134.8 mg, 0.34 
mmol) in THF ( 1 7.2 mL) was ueatcd with a 1 .0 M THF solution of BH3-THF ( 1 .29 mL, 1 .3 
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mmol. 3.9 equivuiv). The reaction mixture was stirred for 20 min, then poured into a cold 
(0»C) 10 M solution of NaOH (50 mL), ether (50 mL), and 30% hydrogen peroxide (10 
mL). The reaction mixture was stiired overnight (16 h). TTje reaction mixture was extracted 
with ether (3 x 20 mL). The extracts were combined, dried (Na2S04). and concentnued. 
The crude material was dissolved in 01202 (2 mL) and treated with PCC (50 mg). lite 
reaction mixoire was stirred for 1 h. filtered through a pad of Celite. and concentrated. 
Purification by flash column chromatography (175 mL silica, hexane) alTonled 1.3 mg (1%) 
ofCbmpound286asawhitesolid. Data for Compound 286: NMR (400 MHz, 
acetone-d6) 7.90 (s. 1 H). 7.75 (d. 7 = 10.6. 1 H). 7.54 (m, 2 H), 7.48 (d. 7 = 8.3. 1 H). 6.95 
(d.y=8.2. 1 H).5.52(s. 1 H).3.6I (m, 1 H). 1.49 (d. 7 = 7.05. 3 H). 1.33 (s.3H). 1 23(s 3 
H). 



EXAMPLE 187 

6^3-F!^Qro-2-mfithvlphcnvl>-!.2^ihvrim-9 9, 4.triiiiethvlT.innline fCompn..,^,) ? «7, 
SmiCture 4 of Scheme 11 why^ e R'=3.fliinm.?.methvlnhenvl ^ 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg. 0. 158 mmol) and 2.bromo^fluorotoluene (60 mg. 0.3 15 mmol). Purification by flash 
chromatography on silica gel (20g) using 5% EtOAc:hexanes affoided 6 mg (14%) of 
Compound 287 as a yellow oil. Data for Compound 287: NMR (400 MHz. acetone-d6) 
7.20 (m. IH). 7.02 (m. IH), 6.98 (m. 2H), 6.91 (m. IH). 6.56 (d, 7=8.0. IH). 5.37 (s. IH). 
5.29(brs, lH),2.19(s.3H). 1.98(s.3H). 1.28(s.6H). 



20 



EXAMPLE IM 



^ Of Scheme n. where R 1= Wt^^Y|Ttli^ThT^Tt 1 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.158 mmol) and 3-bromothioanisole (64 mg. 0.315 mmol). Purification by flash 
chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 7 mg (15%) of 
Compound 288 as a yellow oil. Data for Compound 288: 1h NMR (400 MHz, acetone-d6) 
7.43 (s. IH). 7.32 (m.3H). 7.24 (m,2H). 7.14 (m. 1H).6.57 (d.7«8.1, lH).5.37(s, IH). 
5.31 (br s. IH), 2.53 (s, 3H). 1 .28 (s, 6H). 
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EXAMPLE 189 

6-^5-Chloro-2-thienvlV1.2.dihvdro-2.2.4-trimethvlouinoliiie rComnound 289. stnictme 4 nf 
Scheme H. where RigS-chloro-2-thienvl ) 
5 Thb compoumi was piqnied by OoMral Method 2 (EXAMPLE 9) fivmCcmp^ 

mg, 0.1S8 inmol) and 2-bromo-S^oiotbiopheiie (63 mg, 0.31S mmol). Purification by 
flash chromatogr^y on silica gel (20 g) using 5% EtOAcrhexancs afforded 10 mg (22%) 
of Compound 289 as a yellow oil. Data for Compound 21^: NMR (400 MHz. acetone- 
d6)7.21 (d.ys2.1. 1H),7.] (dd, 7- 8.1. 2.0. IH).7.Q2(d.7»3.7, IH),6.93(d.y»3.7. 
10 IH). 6.51 (d. 8.3. IH). 5.42 (br s. IH). 5.40 (s. IH), 2.01 (s. 3H). 1 .27 (s. 6H). 

EXAMPLE 190 

1.2-Dihvdro-2.2.4-triniethvl-6-f3-Tnethvl-2-thienvl)quinoline (Compound 290. structure 4 of 
Scheme IL where Rl=3-methvl-2-thienvn 

1 5 This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.158 mmol) and 2-bFomo-3-methylthioi4iene (57 mg, 0.315 mmol). Purification by 
flash chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 5 mg (12%) of 
Compound 290 as a yellow oil. Data for Compound 290: NMR (400 MHz, acetone-d6) 
7.18(d,7=5.2. lH),7.09(d,y=: 1.9, IH), 7.03 (dd, 7=8.1,2.0, IH), 6.88 (d, 5.1, 1H).6.54 

20 (d.ys8.1, lH).5J8(s, 1H).5.32 (brs. IH). 226 (s. 3H). 1.99(s.3H). 1.29(s,6H). 

EXAMPLE 191 

8-Fluoro-1.2-dihvdro-2.2.4-trimethv]-6-f3-nitroDhenvnqniiioliiie rComnound 291. stmcture 

25 4-Amino.3-fluoro.3'.nitH>biohenvl fstmcture 82 of Scheme XXI. where RlaR3-7aH. 
R8«F^ 

General Method 14: Suzuki Coupling of a4-Bromoaniline widi an Aivlboronic Acid. A 
mixture of 3-nitrobenzenebonHiic acid (0.70 g. 4.2 mmol), 4-bronio-2-fluoroaniline (730 
mg, 4.0 mmol). (n*h3)4Pd (93 mg. 0.08 mmol). and K2CO3 (0.69 g, 5.0 mmol) in toluene 
30 (20 mL) and water (2 mL) was heated at 95 ^C for 16 h and the mixture was diluted with 
EtOAc (20 mL). The mixture was washed with water (10 mL) and I»ine (10 mL), 
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concentrated and purified by silica gel chromatography to affoid the 4-araino.3-fluoro-3'- 
nitrobiphenyl (stnicture 82 of Scheme XXI. where rI=r3-7=h. r8=F) (0.4 g. 41%) as a 
yellow solid. 

83 Qf Sdiffqe yyi. where R ' =r3-7=:r9„h . R8=Ft n>is compound was prepared by 
General Method 8 (EXAMPLE 1 38) from 4.amino-3-fluoro.3'.nitrobiphenyl (0.4 g, 1 .7 
mmol) to affoid 101 mg (19%) of Compound 291 as a red solid, in addition to 0.8 g of the 
starting aminobiphenyl. Data for Compound 291: IR (neat) 3400. 2968. 1531, 1506. 1346; 
iH NMR (400 MHz, CDCI3) 8.35 (t,y= 2.0, 1 H), 8.10 (dd.y = 7.8. 2.0. 1 H).7.80(d. J = 
7.8, 1 H).7.54(t,y = 7.8, 1 H).7.14(d.y= 11.7. 1 H).7.n (d,7= 1.8, 1 H),5.43(s, I H), 
4.07 (bs, 1 H), 2.07 (s, 3 H). 1.35 (s. 6 H); 13c NMR (100 MHz. CDa3) 150.4 (d. 7 = 
237). 149.0, 142.6, 132.2. 132.1. 130.0. 129.8. 128.0. 1 26.2 (d, J = 7.0), 124A 121.2. 121.1. 
117.8, 1 13.0 (d. 7= 20). 52.1, 31.7. 19.1. 



15 



EXAMPLE 102 

l,2-Dihy^iro.6.fHitrf>phrpYl).o ^.8-tetramethvlmrinoline (Cnn^«ui ^ ^ 
Scheme XXII, u,!^.^. p 1- r3-5=h R2^| ft^) 

4-Bromo-2-methylaniline (5.58 g, 30 mmol) was treated with iodine (0.2 g, 0.9 mmol) and 
20 acetone (150 mL) in a sealed tube at 80 oc for 24 h to provide 64«onio-1.2-dihydro.8- 

methylquinoline (Compound 85 of Scheme XXD) in 9 % yield as a yellow oil (0.70g). 

Most of die aniline (>80%) was recovered. A mixture of the 6-bromo.l,2^ihydro.8. 

methylquinoMne (90 mg. 0.33 mmol). 3-nitrDbenzeneboronic acid (167 mg. 1.0 mmol), 

Pd(PPh3)4 (24 mg. 0.02 mmol). K2CO3 (190 mg. 1.38 mmol) in toluene (7 mL) and water 
25 (1.5 mL) was heated at 70 oc forl6 h. Standard woik-up followed by chromatography 

afforded23mg (23%) of Compound 292 as a yellow oil. Data for Compound 292: IR 

(neat) 3412. 2966. 1602. 1530. 1348:lHNMR(400MH2.CDCl3)8.38(t,y=2.0, 1 H), 

8.08 (dd, 7 = 7.8 and 2.0, 1 H), 7.85 (d, 7 =7.8, 1 H), 7.52 (t, 7 = 7.8. 1 H).7.24(d,7= 11.7. 

1 H). 7.21 (d, 7= 1.9. 1 H). 5.39 (s, 1 H), 3.72 (bs, 1 H), 2.18 (s, 3 H). 2.07 (s. 3 H), 1.34 (s. 
30 6H);13cNMR(100MH2,CDa3) 148.9, 143.7. 142.0. 132.2. 129.6, 128.8, 128.7, 128.6, 

126.5. 121.3, 121.0, 120.7, 120.6. 120.3, 52.3, 31.9, 19.2, 17.3. 
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EXAMPLE «B 

6-(5-Broino-3-PvridvlVl^-dihvdro-2^.4^riinethvlquinoline fConmoiiiid 293. st nictuie 4 of 
Scheme 11. wheie Rl=5-bromo-3-pvridvn 
S This compound was prefnred by General Method 2 ^XAMI1£ 9) fi^ 

dibromopyridine (1 19 mg, 0.5 mmol) and Compound 9 (50 mg. 0.16 mmxA) to afford 18 mg 
(3S%)ofCon4xiund290asayellowoiI. Data for Compound 290: NMR (400 MHz, 
CDCl3)8.69(s, 1 H),8.52(s. 1 H), 7.93 (1.7 = 2.0, 1 H),7.21 (d,y=2.1, 1 H),7.20(dd. J 
= 8.1, 2.1, 1 H). 6.50 (d, y = 8.1, 1 H), 5.37 (s, 1 H), 3.88 (bs. 1 H), 2.05 (s, 3 H), 1.31 (s, 6 
10 H). 

EXAMPLE 194 

6-f3-Bromo.2.pvridvn-1.2-dihvdro-2.2.4-triinethvlquinoline rC omnound 294. stnictuiie 4 of 
Scheme 11. where R l=3-bromo-2.pvridvn 

15 This compound was prepared by General Method 2 (EXAMPLE 9) from 2,6- 

dibromopyridinc (237 mg, 1.0 mmol) and Compound 9 (100 mg. 0.32 mmol) to afford 42 
mg (40%) of Compound 294 as a yellow oil. Data for Conqx>und 294: IR (neat) 3379, 
2966, 1604, 1575. 1433, 1 124; NMR (400MHz, CDa3) 7.68 (d.^ = 1.9, 1 H), 7.66 
(dd.y = 8.1, 1.9. 1 H). 7.54 (d.y = 7.8, 1 H), 7.49 (t, 7=7.8, 1 H), 7.23 (d, 7 = 7.8, 1 H), 

20 6.49 (d, 7= 8.1, 1 H), 5.35 (s. 1 H), 3.93 (bs, 1 H), 2.08 (s, 3 H). 1.30 (s, 6 H); l^C NMR 
(lOOMHz, CDCI3) 159.3, 145.1, 142.1. 138.8, 128.7, 128.6, 127.7, 126.6, 124.6, 122.6, 
121.5, 117.6, 113.1,52.4,31.6, 18.9. 

EXAMPLE 195 

25 6-(3-BrDmo-2-thienvlV1.2-dihvdn>-2.2.4-trimethvlquinoline rCompound 295. stmcnire 4 of 
Scfaeroe IL where Rl=3-bronio-2-thienvn 

This compound was prepared by General Method 2 from 2,5-dibroniothiophene (242 mg. 
1.0 mmol) and Compound 9 (50 mg. 0.16 nrniol) to afford 24 mg (45%) of Compound 295 
as a yellow oil. Data for Compound 295: Ifl NMR (400 MHz. CDCI3) 7. 1 7 (bs. 1 H). 
30 7.15 (dd, 7= 8.1, 1.9, 1 H), 6.95 (d, 7 = 3.7, 1 H), 6.86 (bs, 1 H), 6.42 (bs, 1 H), 5.36 (s, 1 
H), 3.80 (bs, 1 H), 2.01 (s, 3 H), 1.29 (s, 6 H). 
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EXAMPLE IQlt 

.1 '2-Pihvdro-6-^2.3.5.6 -tBtrafluoitv4-lwridvl W2.2.4-trimtahvlQuinnliiii. 
$trucn»rp 4 of Schwnf II. where R »=9.;<. S.6.tetrafl..«m^P Y^^yi| 

5 This ccMnpound was prepared by General Method 2 fh^^ 

tetranuoropyridine (150 mg. 0.63 mmol) and Cbmpound 9 (50 rag. 0.16 mmol) to affonJ 
13.4 mg (26%) of Compound 296 as a white solid. Data for Compound 296: 1h NMR 
(400 MHz. CDCI3) 7.23 (s. 1 H). 7.20 (d, J = 7.9. 1 HX6.5I (d.y = 7.9. 1 H),5.38(s. I H). 
4.08 (bs. 1 H).2.00(s.3H), 1.33(s.6H);13CNMR(100MHz.CDCl3) 145.4. 144.5 (dd 

10 •/=230. 16),139.3(dd.y = 256.33), 130.7(d.y«I7.2).129.0.128.6.125.7. 123.8.121 1 
113.8.113.1,112.6.52.7,32.1.18.7. 

EXAMPLE 197 

?.M)ifhiom-l ?-dihYdro-6-(3-ni trophen v lV? 2.4.trimerhvlT .tn nline rrnmp o..nH '>07 
gftWWry«-^"f.SrhemeXXl.whcn-Ri=R3-5.R7.R9=H p2^.>^ ^^Q^^fit.nr n) Tl.i 
compound was prepared by the same procedure as described in the synthesis of Compound 
291 (EXAMPLE 191) from 4-bromo-2.5-dinuon)aniline (32 mg. 0.13 mmol) and 3- 
nitrobenzeneboronic acid (167 mg. I.O mmol) to affonl 3 mg (10%) of Compound 297 as a 
colorlessoil. Data for Compound 297: »HNMR(400MHz.CDa3)8.33 (t.y= 1.6. 1 H) 
20 8.14(dd.y = 8.0. 1.6. 1 H).7.78(d.y = 8.0. 1 H), 7.57 (t, 7 =8.0. 1 H).6.94(dd.y= lo.8. ' 
6.3. .1 H). 5.37 (s. 1 H). 4.16 (bs. 1 H). 2.17 (dd.y = 7.0. 1.3. 3 H). 1.34 (s. 6 H). 

EXAMPIJgiqn 

2.4-D}etf»Yl-MH9F>-| ?-<l|hydro-2-methvl-6-f3-nitfnnh...nvlv, .Mn oHne rCon.p n..nrf 7oy 
Stnigture of Srheiw XXI. where R»=R3-7,H U2^.r^ og-n. .o^. r w.Hy.^ ^ 
mixture of 2-fhioio^(3.nltrophenyl)aniline (100 mg. 0.43 mmol). iodine (10 mg, 0.039 
mmol) and 2.butanone (5 mL) was heated at 100 'C in a sealed tube for 16 h. Removal of 
solvcm and chromatography of the crude mixture on a silica gel column afforded 4 mg (3%) 
of Compound 298 as a yellow oil. Data for Compound 298: »H NMR (400 MHz. CDCI3) 
30 8.33 (t. y = 2.0, 1 H), 8.10 (dd, 7= 7.8, 2.0, 1 H), 7.81 (d, 7 = 7.8, 1 H). 7.54 (t, 7 J 7.8, 1 
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H). 7. 14 (s, 1 H). 7. 1 2 (d, J = 11 .0. 1 H), 5.30 (s. 1 H), 3.96 (bs. 1 H), 2.47 (q. J = 7.5, 2 H). 
1.57 (q.y = 7.5. 2 H). 1.31 (s.3H).I.21 (t, 7 = 7.5. 3 H), 0.95(1, J = 7.5, 3 H). 

EXAMPLE 199 

5 6-(3-BnHnophenvl VI ^•dihvdro-2.2.4-trimethvlQuinoline fComoound 299. structure 4 
Scheme II. where R>= 3-broinoDhenvn 

This compound was prqnred by General Method 2 (EXAMPLE 9) from Compoand 9 (100 
mg, 0.32 mmol) and 1 3-dibroniobenzene (0.20 mL. 1 .60 mmol). The crude product was 
purified by prep TLC (5 x 20 cm. 2S0mm. 25% EtOAc:hexane) to afford 2.3 mg (2%) of 
10 Compound 299 as a white solid. Data iot compound 299: Rf=0.43 (silica gel. 25% 
EtOAcrhexane); NMR (400 MHz. acetonc-d6) 7.72(s, 1 H), 7.56 (d. J = 8.5, 1 H), 
7.38(d. J = 8.5. 1 H), 7.37 (m, 2 H). 7.24 (d. J = 8.5. 1 H). 6.58 (d. J = S^,\ H). 5.39 (br m. 
2 H). 2.04 (s, 3 H). 1.29 (s. 6 H). 

IS EXAMPLE 200 

1.2-PihvdrD-2.2.4-trimethvl-6-f5-nitro-2-thienvl)Quinoline fComoound 300. stnicuiie 4 nf 
Scheme IL where R^ = 5-nitro-2-thienyl') 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.16 mmol) and 2-bromo-S-nitrothiophene (0.16 g. 0.79 mmol). The crude product was 
20 purified by prep TLC (20 x 20cm. 1000mm, 25% EtOAcrhexane) to afford 50 mg (81%) of 
Compound 300 as a purple solid. Data for compound 300: Rfs0.40 (silica gel, 25% 
EtOAcihex); 1h NMR (400 MHz. CDCI3) 7.85 (d. J = 4.3. 1 H). 7.27 (m. 2 H). 7.04 (d. J 
= 4.3. 1 H). 6.43 (d. y = 8.5, 1 H), SJ8 (brs. 1 H), 4.13 (brs. 1 H). 2.03 (s, 3 H), 1 J2 (s. 6 
H). 

25 

EXAMPLE 201 

1.2-Dihvdro-6-f2.4.S-trifluoroDbenvn-2.2.4-trimethvlauinoline fComoound 301. structure 4 
of Scheme II. where R»= 2.4.S-trifluorophenvn 

This compound was prepared by General Method 2 (EXAMHf 9) from compound 9 (50 
30 mg, 0. 1 6 mmol) and 2,4,S-tiifluorobromobenzene (0. 1 0 mL. 0.79 nunol). The crude 

product was purified by prep TLC (5 x 20cm. 250mm. 25% EtOAc:hexane) to afford 15 mg 
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10 



IS 



20 



(31 %) of Compound 301 as a yellow oil. Data for compound 301: Rfe0.40 (silica gel. 25% 
EtOAcrhex); ^HNMR (400 MHz. CDCI3) 7.21 (ra. 1 H). 7.18 (s. 1 H). 7.13 (d,y«8.5. 1 
H). 6.96 (m. 1 H). 6.47 (d. 7 = 8.5. 1 H). 5.34 (s. 1 H). 3.83 (bis. 1 H). 2.01 (s, 3 H). 1.31 (s 
6H), 

EXAMPI.RMg 

6-f3-Brem0-5-flU0roPhenvlV1.2-dihvdro.2.2.4-rrim^thvlm.inolinP ^ro^ , A -u,-, 

StniCtUre 4 of SchMiii. yi, u/^re Rig 3.hrry po.S.flMf>mphi>i^Y n 
This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (SO 
mg. 0.16 mmol) and 13-dibromo-S.fluorobenzene (0.20 mL, 1 .60 mmol). The crude 
product was purified by piep TLC (20 x 20cm. 500mm. 25% EtOAcrhexane) to afford 20 
mg (36%) of Compound 302 as a colorless oil. Data for compound 302: Rf=0.40 (silica 
gel, 25% EtOAcrhex): NMR(400 MHz. CDCI3) 7.44 (s. 1 H).7.21 to 7.09 (m. 4 H). 
6.46(d.y«8.5. 1 H).5.35(s. 1 H).3.80(bni. lH).2.04(s.3H), 1.30(s.6H). 



EXAMPLE -im 

6^5.Carboxaldehyd.-VthirnYl) I dihYdrp-2.2.4.trimrthvlnninolm. fCnn^ ^r^^^ 
Stnicture 4 of Scheme II where R 1= ^-th;pn Yl-S^rtioMlHi.l,Y ^jf ) 
This compound was prepared by General Mediod 2 (EXAMPLE 9) fiom compound 9 (50 
mg. 0.16 mmol) and 4-bromo-2-thiophenecarboxaldehyde (0.15 g. 0.79 mmol). The cnide 
product was purified by prep TLC (20 x 20cm. lOOOmm. 25% EtOAcrhexane) to affoid 31 
mg (70%) of Compound 303 as a yellow oil. Data for compound 303: Rf=0.44 (silica gel. 
25% EtOAcrhex): NMR(400 MHz, CDCI3) 9.95 (s. 1 H). 7.96 (s. I H). 7.66 (s. 1 H). 
7.25 (s. 1 H),7.22(d.y=3.8. 1 H). 6.47 (d. J. 8.5. 1 H).5.37(s. 1 H).3.84(brs. 1 H).2.04 
25 (s.3H).l,31(s.6H). 



EXAMPIJgMd 

U-P i hYdn>-2i?.4.7-tetramethv|.6.r3.nitmnh,.nvl^ n uinoline rCnmpound 3fl4 ^tn,^ t»^ «l »f 
Sskmw XXI. where Rl=R3»5^g6 =R8-9^H R2^f trn, p7-.^„Ky.| 
4-ATmB?-2-mcthvl-3'-nitmhiDhenvl fstm^ . ^ 82 of Sdit.ine XXI. whft«> r1=p ; 3- 
=R^r8=H. |t2=niffn> , F'^sTTiffhyl) . This compound was made according to the General 
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Method 14 (EXAMPLE 191) from 3-iiitrobcnzene boionic acid (673.2 mg. 3.82 mmol) and 
4-bronio-3-inethylaiuline (710.2 mg, 3.82 mmol) to afford S40 mg (62%) of 4-amino-2- 
methyl-3'-nitrobiphenyl (stnicture 82 of Sdieiiie XXI. wheie R1bR3-S-k6sr8bH, 
R^snitio, R^smethyl). Data for 4-amino-2-methyl-3'-nitrobipheny]: NMR (400 MHz, 
5 acetone-d6) 8.13 (dd. 7* 7.5, 1.1. lH),8.09(dd,y=3.9. 1.8, IH).7.73(ddd,7a7.7, 1.6, 
1.4. IH). 7.66 (dd, J - 8.0. 7.8. IH). 6.99 (d. 7 = 8.0, IH). 6.60 (m, IH), 4.73 (br s. IH). 
2.18 (S.3H). 

1.2-Dihvdro-2.2.4,7-tetramethv l-6-f3-nitrophenvnouinoline (Compound 304. stnicnirs K% nf 
10 Scheme XXI , where r1=r3-5=;r6=r8-9-h. R2=nitro. R7=inethviy This compound was 
prepared according to General Method 8 (EXAMPLE 1 38) from 540 mg of 4-amino-2- 
methyl-3'-nitrobiphenyl. Approximately 10% of the reaction mixture was worked up and 
purified to afford 1 .5 mg of Compound 304. Data for Compound 304: Ifl NMR (400 
MHz, acetone-d6) 8.13 (m. 2 H). 7.76 (dd, 7 = 8.9, 1.2, 1 H). 7.69 (t. 7 = 15.9, 8.0. 1 H). 
15 6.93 (s. 1 H). 6.43 (s. 1 H). 5.32 (s. I H). 2.14 (s. 3 H). 1.95 (s. 3 H). 1.27 (s. 6 H). 

EXAMPLE 20S 

6-(5-Fluoro-2-medioxv-3-nitTOPhenvn-1.2-dihvdrp- 2.2.4-triinethvlouinoline rCompcMind 
305. structure 4 of Scheme H. where R 1= S-fluofo.2-iniahoxv.3.nitinnh«.nvn 

20 This compound was prepared by General Mediod 2 (EXAMPLE 9) from compcNind 9 (60 
mg, 0.19 mmol) and 2*bromo-4-fluaro^nitn)anisole (37 mg. 0.15 mmol). The crude 
product was purified by silica gel chromatography (EtOAc/hexane. 10: 1 ) to afford 5 mg 
(8%) of Compound 305 as a yellow oil. Data for compound 305: iR NMR (400 MHz. 
CDa3) 7.34 (dd. 7 a 7.3. 3.3. lH),7.25.(m,3H),7.21 (dd,7=8.1,2.0, IH). 6.50(d.7= 

25 8.3. IH). 5.37 (s. IH). 3.89 (s. IH). 3.55 (s, 3H). 2.01 (d. 7s 1.4. IH). 1.33 (s. 6H). 

EXAMPLE 206 

6-f3-ChlQrQ-2-methoxvnhenvn-1.2-dihvdro-2.2.4-trimethvlQninoline f Conmound 306. 
Strucmre 4 of Scheme IL where Rig 3-chloro.2.methoxvphenvn 
30 This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg. 0.19 mmol) and 2-toomo-6-chloroanisole (33 mg. 0.15 mmol). The crude pnxiuct was 
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purified by silica gel chromatography (EtOAc/hcxane, 10:1) to affoid 6 mg (8%) of . 
Compound 306 as a yellow oil. Data for compound 306: NMR (400 MHz. ax:i3) 
7.30 (m. 2H). 7.20 (m.2H). 7.05 (t.y= 8.0. 1H).6.51 (d.y=8.3. lH),5.34(s. lH).3.75(s. 
IH). 3.52 (s. 3H). 2.01 (s. 3H). 134 (s. 6H). 

EXAMPLE 207 

l.?-PihYdn?-? , 2.4-trimcttlYl-6-f2J.4-trifluoroDhenvnQuinoline r n omnoundaiW «tn.rf.»>^ 
of Scheme II. where 2/^ A-trifluorophetivn 

This compound was pivpared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg. 0.19 mmol) and I-bronK>-23.4-trifluoroben2ene (0.1 1 mL. 0.93 mmol). The crude 
product was purified by sUica gel chromatography (EtOAc/hexane. 10:1 ) to affoid 30 mg 
(53%) of Compound 307 as white crystals. Data for compound 307: 1h NMR (400 MHz. 
acetone-d6) 7.28(m. IH).7.20(m.2H).7.13(dt.y=8.2. 1.9. 1 H), 6.58 (d. 7*8.3. IH), 
5.43 (br s, IH). 5.39 (s. IH). 2.00 (d, J = 1.3. 3H). 1.30 (s, 6H). 



15 



EXAMPLE 20« 

6-(3-Bromo-2-me.ThY|phenvl)-1 ■2-dihvdro-2.2 4.rrjm e thvlQuinnlme (ComnounH MUt 

stmcturg 4 of Schemr II. where R J = 3-bronio-2-mi.thvlDhenvl^ 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 

20 mg.0.16mmol)and2.6-dibroraotoluene(0.16g,0.64!ranol). The crude product was 
purified by silica gel chromatt^graphy (EtOAc/hexane, 10: 1 ) to affoid 27 mg (50%) of 
Compound 308 as a colorless glass. Data for compound 308: NMR (400 MHz. 0003) 
7.49(d.y=8.3. IH). 7.17 (d./« 6.9, lH).7.04(t.y.7.7, lH).6.95(d.y= 1.9. IH).6.89 
(dd. Js8.0. 1.9. lH).6.46(d.y«8.0. lH).5.35.(s, lH),3.77(brs. IH). 1.97 (d,y« 1.2. 

25 3H). 1.32(s,6H). 

EXAMPLE 209 

7-ChlftrO-l.?-<tihV<lro-? ?..4-trimethvl-6.r3-nitronheiivn<|. iinoline fComnnund 309. stmctiin. 
83 of Sch<m» YYi, ^ly^TT p 18R3-5«r6,r8-9=H. R2=nitm R7=rhlnm) 
30 2-Chloro-4-amino.3 -nitinhiphenvl rstmcnir e 82 of Scheme XXL where r1=r3-5-r7-8-h. 
H^nitTQ, l^^hl<;>r^). This compound was prepared by General Method 14 (EXAMPLE 
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191) from 3-nitrobenzeneboronic acid (0^ g, 1.5 mmol), 4-bromo-3-chloroaniline (0.21 g, 
1 .0 mmol). and (PPh3)4Pd (35 mg, 0.030 mmol) to afford 0.08 g (32%) of 2-chlonH^ 
amino-3'-nitrobiphenyl as an orange solid. Data for 2-chloro-4-amino-3'-nitn>lriphenyl: 
NMR(400MH2,acetone-d6) 8.29(appt,y=2.0, lH).8,18(dt. J=9.0. 1.2, lH),7.76(dd. 
5 J=9.0. 1.2, lH).7.56(t,/a8.0, lH),7.14(d,y=8.2. lH),6.82(d,/a2.2, IH), 6.65(dd,y 
= 8.2. 2.2. IH). 3.86 (br s, 2H). 

7- Chloro-1.2Hlihvdro-2.2.4-trimethvl-643-nitfaDhenvlVminoline rCo mnoimd 3li0. sffiicti.n. 
83 of Scheme XXI. where r1=r3-6,:R8-9=h. R2^itiD. R7=chl«»V This ctmipound was 

1 0 prepared by General Method 8 (EXAMPLE 1 38) firran 2-chloro-4-amino-3 -nitrobii^eny] 
(0.08 g. 0.3 mmol) to afford 15 mg (15%) of Compound 309 as an orange solid, in addition 
to 2 mg (2%) of Cbmpomid 310 (EXAMPLE 210) as an orange solid. The structures of 
Compounds 309 and 310 were secured by n.0.e. experiments. Data for Compound 309: 
NMR (400 MHz, acetone-d6) 8.77 (t, 7 = 2.0. IH). 8.21 (dt. J = 9.0, 1.2. IH). 7.88 (dd, 

15 7=6.6, 1.6, 1H).7.71 (t,y = 7.9, lH),7.10(s, lH),6.67(s, IH),5.43 (s, IH), 1.99 (s,3H), 
1.32 (s,6H). 

EXAMPLE 210 

5-ChlQro-1.2-dihvdfO-2.2.4-trimethvl-6.r3-nitroohenvltouinoline r Comnound 310, stnicmm 
20 83 of Scheme XXI. where R I=r3 -5,r7-9=h. R2aiitro. R6=ch1oro^ 

This compound (2 mg. 2%) was obtained along with Compound 309 (EXAMPLE 209) as 
described above. Data for Compound 310: NMR (400 MHz, acetone-d6) 8.21 (d. 7= 
L4, IH),8.20(m, 1H).7.81 (dt.y=8.8, 1.4. lH).7.70(ni. 1H).7.01 (d,/=8.1. 1H).6.7I 
(d. 7 = 8.1, IH), 5.74 (br s, IH), 5.55 (d, 7 = 1.3, IH), 2.31 (d, 7 « 1.3, 3H), 1 .28 (s, 6H). 

25 

8- Chloro-1.2-dihvdro-2.2.4-trimethvl.^3-nitroDhenvnQuinoline fCo mnound 311. stnictme 
83 of Scheme XXI. where R>=r3-7=r9,h. R2=nitro. R8=chloro^ 
3-Chloro>4-amino-3'-nitrobiphenvl rstnicture 82 of Scheme XXI. where r1=r3-7=h. 

30 R2=nitro. R8=ehln^). This compound was prepared by General Method 14 (EXAMPLE 
191) fipom 3-nitroben2eneboronic acid (0.25 g, 1.5 mmol), 4-bromo-2-chloroaniline (0.21 g. 
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1 .0 mmol). and (PPh3)4Pd (35 mg. 0.030 mmol) to afford a cnide maierial which was used 
directly in the next step. 

8-ChlOiP-n2-jihYriro-?, ? 4-trimethvl-6-r3-nitroDhenvnm.i«n H ne fComp »..^^ ^ m "^T 
^ WpfScl|ffneXXl,whereR»=R3-7=R9^H.R2^itn. pS^m^^ t^:, ..^^„„„^ ^^^^ 
prepared by General Method 8 (EXAMPLE 138) ftom the crude biphenyl amine obtained 
above to afford 2 mg (1%) of Compound 311 as an orange solid. Data for Compound 311: 

NMR (400 MHz. acetone-d6) 8.48 (d. 7 = 2.0, IH), 8. 1 1 (dd, 7 = 8.0. 2.0. 1 H), 8.04 
(dd. 7 = 6.6. 1 .6. IH). 7.67 (t, 7= 8.0. IH). 7.55 (d. 7 = 2.0. IH). 7.40 (d. 7 = 2.0. IH), 5.43 
10 (s, IH). 1 .99 (s, 3H). 1.29 (s. 6H). 

EXAMPLE 21^ 

8rE%!-1 . 2^ihY<1rp-? , ? , 4-trimcthvl.6.n.nitrophenvltomnnli..^f C om^^ c ^.^TT 
S3ofSch^nu> Tn^ "'H,^^1=r3-7=r9^H P.2^itm R8=^hy^^ 
^5 4-AnTin9.3^thYl-3'-nitrobinhenvl (stmctur^. R? Sch«ni> YYT , where R '=R3-7=^ ^ 
R^anjtfp. |^8=e,fhy|) . This compound was prepared by General Method 14 (EXAMPLE 
191) from 3-nitroben2eneboronic acid (0.47 g. 2.8 mmoJ). 4-bromo-2-ethylaniline (432 mg. 
2.16 mmol). and (PPh3)4Pd (75 mg. 0.065 mmol) to afford 139 mg (20%) of 4.amino-3- 
cthyl-3*-nitrobiphenyl. Data for 4.amino-3-cdiyl.3'-nitrobiphenyl: NMR (400 MHz. 
20 acetone-d6) 8.38 (t,7=2.1. IH). 8.08 (m. IH). 8.00 (in. lH).7.66(t.7=8.0. lH).7.45(d. 
7 = 2.3. lH).7.39(dd.7=8.3.2J. IH).6.83(d,7=8.3. lH),4.68(brs.2H). 

8.Chl9rp-1.2.dihydnv? ? 4-TrimethYl-6^3.nitmnhenvlV.»innlinP rr^ p ound ■»! 
83 9f9i^ XXI where R»=r3-7,r9=h. R2=nitn. P^ ^^^ This compound was 
25 prepared by General Mediod 8 (EXAMPLE 138) from the crude biphenyl amine obtained 
abovetoafford2mg(l%)of Compound311 asanorangesolid. Data for Cbmpound 311: 
NMR (400 MHz. acetone-d6) 8.38 (t. 7= 2.1, IH), 8.06 (m, 2H). 7.66 (t. 7 = 8.0. IH). 
7.34 (m, 1 H). 5.44 (s. 1 H). 4.88 (br s, 1 H). 2.60 (q. 7 = 7.5. 2H). 2.08 (s. 3H). 1 .34 (s, 6H), 
1.23(t,7=7J,3H). 

30 
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EXAMPLE 213 

9-ChlorD-l,2>KiihvdfD-2J-difnethvl>S-coumarinor3,4>nQuinoli^ f Compound 313„ s t^irt^ip 
88 of Scheme XXm. where r1-2^r4-^r9^H, R7=R8=methv1. R3^hi«m^ 
2-Amino-6-chloro-3,4-benzocouniarin (structure 87 of Sdmne XXIII, where r1 '2ssr4- 
5 ^H, R^schloro, an intermediate ftom EXAMPLE 109) (100 mg, 0.407 mmol) and IJ- 
dimethyl propargyl acetate (52 mg, 0.41 nrniol) were dissolved in THF (S mL) and treated 
with triethylamine (57 ^L, 0.41 mmol). The resulting solution was treated with CuCl (20 
mg, 0.20 nrniol). The reaction mixture was heated at relux for 16 h. The reaction was 
quenched with 1 % (v/v) HQ (2 mL) and diluted with EtOAc (20 mL). The mixture was 

10 poured into a separatory funnel and the aqueous layer was extracted with EtOAc (2 x 20 
mL). The combined organics were washed with brine ( 1 x 20 mL), dried (Na2S04), 
filtered, and concentrated onto Celite. The material was purified by flash chromatogr^hy 
on silica gel (50 g) using 15% EtOAc:hexanes as eluent to afford 50 mg of the dimethyl 
propargyl amine intermediate. This material was dissolved in THF and treated with CuCl (2 

15 mg, 0.02 mmol ) and heated at reflux for 16 h. The reaction was quenched with 1 % (v/v) 
HCl (2 mL) and diluted with EtOAc and water. The reaction mixture was poured into a 
separatory funnel and the aqueous was extracted with EtOAc (2 x 20 mL). The combined 
oi:ganics were washed with brine (15 mL), dried (Na2S04), filtered, and concentrated onto 
Celite. The material was purified by flash chronnatogrm>hy on silica gel (20 g) using 15% 

20 EtOAc:hexanes to afford 30 mg (24%) of Compound 313 as a yellow solid. Data for 
Compound 313: NMR (400 MHz, acetone-d6) 8.07 (d, J = 2.4, IH). 7.99 (d. J = 8.7, 
IH), 7.91 (d,7= 10.4. lH).7.38(dd,7 = 8.6,2.4, lH),7.26(d,y = 8.7, IH),7.10(d,y= 8.5, 
IH), 6.04 (br s.lH), 5.74 (dd. / = 10.4. 1.4, IH), 1.36 (s, 6H). 

25 EXAMPLE 214 

1.2>DihvdrQ-9-methQxv>2-2,4-trimethvl>5-coumari nof3,4-/lquinoline (Compound 314. 
stnicture 41 of Scheme XI. where R>gR R2=methoxv^ 

2.5-Dimethoxvphenvlboronic acid (structure 37 of Scheme XI. where RtgR. R^methoxv). 
This compound was prepared in a manner similar to that of 5-fluoro-2- 
30 methoxyphcnylboronic acid (EXAMPLE 107) from 1 -bromo-2,5-dimethoxyben2ene (2.00 
mL, 13.3 nunol), n*BuLi (2.5 M in hexanes; 5.34 mL, 13.3 mmol), and trimethylborate (4.5 
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mL. 40 mmol) to affoM 2.43 g (99%) of 2^mcthoxyphenyIbo«,nic acid which was used 
without fiiither purification. 

MetfiYlf^ .y-flifTiefhOTY-4-nitrp-?-hjphrnYMrt,9yYh^^^ compound was prepared in a 
5 manner similar to that of methyl 5'-fluoro-2'-methoxy^ii«,.2-biphenylcaiboxylate 
(EXAMPLE 107) from methyl 2.brorao.5.niiit)benzoatc (2.46 g. 9.46 mmol). (PPh3)4Pd 
(0.33 g. 0.28 mmol). and 2,5-dimethoxyphenylboranic add (2.42 g. 13.3 mmol) to affoid 
2.08 g (69%) of methyl (2'.5 -dimethoxy-4H,itn,-2-biphenylcarboxyIate) as a white solid. 
Data for methyl (2'.5 .dimethoxy-4.nitro-2-biphenylcarboxylate): Ifl NMR (400 MHz 
10 CDC13) 8.70(d.y=2.4. lH).8.37(dd.y=8.4.2.5. lH).7.52(d.y=8.5. IH). 6.92 (dd,y = 
8.8, 3.0. IH). 6.84 (m. IH). 3.82 (s. 3H). 3.75 (s, 3H). 3.67 (s, 3H). 

y.y-Piniflh9XY-4-pitrp-2-MphrnYlrf^rhorvHrrin . TOs compound was prepared in a 
nuumer similar to that of 5'-fl»on,.2'.methoxy^nitn>-2-biphenylcarboxylic acid 
15 (EXAMPLE 107) from methyl 2'.5-KUmethoxy^nitn,-2-biphenylcarboxylaie (2.07 g) to 
affoid 1.93 g (99%) of 2'.5-Klimed,oxy-4-nitm-2-biphenylcarboxylic acid as a white solid. 
Data for 2'.5'-dimethoxy-4-nitro-2-biphenylcartK)xylic acid: IR NMR (400 MHz acetone- 
CI6) 8.64(d.y = 2.5. IH). 8.43 (dd. 7=8.4, 2.6. lH).7.67(d.y«8.5. IH). 6.94 Cm. 2H) 
3.80 (s,3H). 3.68 (S.3H). 



20 



g-Mett^Q^v-2-pir^>-^ ^^moro^mm^ . This compound was prepared in a manner similar 
to that of 6-nuoro-2-nim>-3.4.benzocoumarin (BCAMPLE 107) frem 2'.5'^methoxy^ 
nitro-2-biphenylcarboxylic acid (1 .93 g. 6.36 mmol). SOCIj (0.47 mL. 6.4 mmol). and 
A1C13 (0.67 g. 5.0 mmol) to affoid 1.71 g (99%) of 6.methoxy.2.nitn,-3.4-benzocoumarin 
25 as an orange powder. Data for 6-methoxy-2-nitio-3.4-benzocoumarin: 1HNMR(400 
MHz.acetone-d6) 9.04 (d. 7 = 2.4. lH).8.74(d.y=8.9. lH). 8.69(dd.y = 8.9.2.4. IH). 
7.92(d,y = 2.9. 1H).7.41 (d.y=9.0. lH),7.30(dd,y = 9.0,2.9. IH), 3.97 (s. 3H). 

30 R^thpxy) . This compound was prepared in a manner similar to that of 2-amino.6- 
nuon,-3.4.benzocoumarin (EXAMPLE 107) fiom 6-methoxy-2-nitro.3,4-benzocoumarin 
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(1.71 g, 6.3 nunol) to afford 1.27 g (80%) of 2-anuno-6-inethoxy-3,4-benzocouinarin as a 
white solid. Data for 2-amino-6-inethoxy-3,4-benzocoumarin: NMR (400 MHz. 
acetoneHi6) 8.10(d,ys8.7, lH),7.60(d,y = 2.8, lH),7.55(d,y = 2.5, IH).7.25(in.2H), 
6.99 (dd. J s 8.7, 2.8. IH). 3.90 (s. 3H). 

5 

l^.Dihvdny.9-methfixv.2^.4-triinethvl.5-coumariiior3.4.flouiM^ (Compound %\A 
gtmeture 41 of Scheme XI. where rIsH. R2sniethoxvl Hus compound was prepared in a 
manner similar to that of Compound 207 from 2-anuno-6-methoxy-3.4-benzocouniarin 
(1.27 g, S.O mmol) to afford 0^ g (15%) of Compound 314 as a yellow solid. Data for 
10 Compound 314: iH NMR (400 MHz. CDCI3) 7.73 (d, 7 « 8.6. IH). 7.35 (d. J = 2.8. IH). 
7.23 (d. J = 8.9, IH), 7.00 (d, J = 8.6. IH), 6.92 (dd, J = 8.9, 2.8. IH), 5.57 (s, IH), 4.29 (br 
s, IH), 3.88 (s, 3H), 2.1 1 (d, 7 a 1.1, 3H), 1.33 (s, 6H). 

EXAMPLE 215 

15 9-Fluofo-1.2-dihvdio-2.2.4.1 l-tetramethv!-5-coumarinor3.4-/lquinoHne (Compound 31S. 
stnictuie 88 of Scheme XXIV. where R'-2=R4=iR6=;H. R3=fluoro. R5=R7-9-methvn 
Methvl 2'-fluoro-5'-methoxv-6-methvl-4-nitn)-2-biphenvlcarboxvlate (structore 92 of 
Scheme XXIV. where Ri-2=R4=R6i3H. R3=fluoro. R5=niethvn . This compound was 
prepared in a manner similar to that of methyl 5'-fluoro-2'-methoxy-4-nitro-2- 

20 biphenylcarboxylate (EXAMPLE 1 07) from methyl 2-bromo-3-methy l-S-nittobenzoate 

(1.73 g, 6.31 mmol), (PPh3)4Pd (0.22 g, 0.19 mmol). and 5-fluorD-2-methoxypheny]bbnMiic 
acid (EXAMPLE 107) (1 .50 g. 8.8 mmol) to afford 0.77 g (38%) of methyl 2'-fluoro-S'- 
methoxy-6-methyl-4-nitio-2-biphenylcarboxylate. Data for 2'-fluoio-5 -methoxy-6-mediyl- 
4-nitio-2-biphenylcaiboxylate: 8.61 (d. J « 2.3. IH), 8.27 (d, J » 2.4. IH), 7.09 (m, IH), 

25 6.91 (dd. 7 a 9.0, 4.3. IH). 6.73 (dd.7« 8.2. 3.0. lH),3.70(s.3H),3.69(s,3H),2.19(s, 
3H). 



2'-Fluofo-S'-methoxv-4-nitro-2-biohenvlcaifaoxvlicacid. This compound was prq>ared in a 
manner similar to that of 5 -fluoro-2'-methoxy<4-nitro-2-biphenylcarboxylic acid 
30 (EXAMPLE 107) from methyl 2'-fluoro-5'-methoxy-6-methyl-4-nitn>-2-biphenylcaiboxylate 
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25 



(0.77 g) to afford 0.73 g (99%) of 2'.nuon)-5'-methoxy-Unitn,-2.biphe„yJcart)oxylic acid a 
a white solid, which was used in the next step without fiirther purfication. 

6-Fluoro-4-fngthY|-2-nitrp-? , 4-Mzog9pmarin . This compound was prepared in a manner 
similar to that of 6-fluoiD-2-nitro-3.4-benzocoumarin (EXAMPLE 107) from 2'-fluoro-5'- 
methoxy-4.nitro-2-biphenylcaiboxylic acid (0.73 g, 2.4 mmol), 8002 (0.1 8 mL, 2.4 
mmol), and AICI3 (0 J2 g. 2.4 mmol) to afford 0.63 g (95%) of 6-fluoix>^raethyl-2-nitK>- 
3.4-ben2ocoumarin as an orange powder. Data for 6.fluoro-4-niethy|.2-nitrD-3.4- 
benzocoumarin: NMR (400 MHz, acetone^le) 8.99(d. J = 2.5, IH), 8.63(d,y=2.5. 
lH).8.29(dd,y= 10.9.2.4. lH),7J3(m.2H).3.14(s.3H). 

^-AinilWH)-fluorp-4-mftthv»-^.4.ben7/irn..,y| a p n rstnichin. «7 of Schemi. YYiy. when. Pl- 
B efR^^RM. R3=fluoro, R5=:iTierhyn . This compound was prepared in a manner similar to 
that of 2-amino.6-fluon>-3.4-benzocoumarin (EXAMPLE 107) from 6-fluoro^methyl-2. 
nitro-3.4-benzocoumarin (0.61 g) to afford 0.54 g (99%) of 2-amino^-f]uoro^roethyI.3.4. 
bcnzocoumarin as a white solid, which was used in die next step without further 
purification. 

9-FlMon>1.2-dihydrcv2,2.4.1 l-rem,methvl-5^oun»rinnn ^^n rf nolin. rCnn^ ^M 
^tnicture 88 of ^XIV. where, R l-2,ff4,j^6,H p3^..»^ y S,p7.<)- ^ ^^. p 
This compound was prepared in a manner similar to that of Compound 207 fiom 2-amino-6- 
fluoro^niethyl-3.4^«nzocoumaiin (034 g) to afford 0.29 g (40%) ofCompound 315 as a 
yellow soUd. Data for Compound 315: ^HNMR (400 MHz. acetone^) 7.87(dd,7= 
n.4,2.9, IH). 7.32 (dd.y= 9.0. 5.1. IH).7^(m. lH).7.02(s. !H). 5.52 (d.7= 1.2. IH). 
2.76 (s. 3H). 2.01 (s, 3H). 1.30 (s. 6H). 



EXAMPLE 

J.?-PihYdnh2 . ?, , 4 i 9-tfrraTOthvl-5<OUmarinor3.4.nm.innlif|^ f ComnnunH At 
Of Scheimi YT ^^]f^ P 1=h. R2=meriivn 

2-Mgfto?^y-.5-mfthvlnhenvlbomnic a^id (stnictun. ^1 of Schemn Yl , where r1=^ , 
30 P^=q?»ttiy|), This compound was prepared in a manner similar to Uiat of 5-fluoro-2- 

metfioxyphcnylboronic acid (EXAMPLE 107) from 2-bromo^methylanisole (2.00 g, 9.94 
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mmol), n-BuLi (2.5 M in hexanes; 4.00 mL, 10 mmol). and trimethylborate (3.4 mL, 30 
mmol) to afford 1 .60 g (96%) of 2-niethoxy-S-niethylphenylboronic acid which was used 
without further purification. 

^ Methyl 2'-niethoxv-S'-inethvl-4-nitro-2-biDhenvlcaifaoxviate. This compound was piq»ied 
in a manner similar to that of mediyl S'-fluoio-2'-niethoxy-4-nitro-2-biidienylcarboxylate 
(EXAMPLE 107) from methyl 2-bromo-5-nitrobcnzoate (1.80 g, 6.92 mmol). (PPh3)4Pd 
(0.33 g, 0.28 mmolX «nd 2-methoxy-S-methyliAenylboronic acid ( 1 .58 g. 9.5 1 mmol) to 
afford 2.03 g (98%) of methyl 2'-methoxy-5'-mediyI-4-nitro-2-biphenylcarboxylate as a 
10 white solid. Data for methyl (2*-methoxy-5'-methyI-4-nitn>-2-biphenylcarboxylatc) : 

NMR (400 MHz, CDCI3) 8.69 (d. J = 2.5. IH). 8.36 (dd. J = 8.4. 2.5, IH), 7.51 (d. J = 8.5. 
IH), 7.20 (m, IH). 7.07 (d. J « 2.1. IH). 6.81 (d, J = 8.4. IH). 3.75 (s, 3H), 3.69 (s. 3H). 
2.35 (s, 3H). 

1 ^ 2'-McthQXV-5'-methvl-4-nitro-2-biphen vlcarfaoxvIicacid This compound was prepared in a 
manner similar to that of 5'-fluoro-2'-methoxy-4-nitfo-2-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl 2'-methoxy-5'-methyl-4-nitro-2-biphenylcarboxylate (2.02 g) 
to afford 1.93 g (99%) of 2-medioxy-5'-methyl-4.nitro-2-biphenylcarboxylic acid as a whhe 
solid. Data for 2'-methoxy-5'-methyl-4.nitio-2-biphenylcaiboxylic acid: NMR (400 

20 MHz, acetone-d6) 8.63 (d. J a 2.5. 1 H). 8.42 (dd, / « 8.5. 2.5. IH). 7.63 (d. J = 8.5, IH). 
7.19 (m. IH). 7.14 (d. 7 » 2.2. IH). 6.93 (d, 7 « 8.4, IH), 3.70 (5, 3H). 2.32 (s. 3H). 

6-Methvl-2-nitro.3.44ieiwncniinn|^^ This compound was inepared in a manner similar to 
diatof 6-flu(Ro-2-nitro-3,4-baizocoumarin (EXAMPLE 1(J7) ftom 2'-methoxy-5'-methyl-4- 
25 nitn>-2-biphenylcaTboxylic acid (1.92 g. 6.68 mmol). SOCI2 (0.49 mL, 6.7 mmol), and 

AICI3 (0.89 g, 6.7 mmol) to afford 1.65 g (97%) of 6-methyl-2-nitro-3.4-benzocoumarin as 
an orange powder. Data for 6-methyl-2-niut>-3,4-benzocoumarin: NMR (400 MHz. 
acetone-d6) 9.04 (d, J = 2.5. IH). 8.69 (m. 2H). 8.26 (s. IH). 7.53 (d, 7 = 8.6. IH), 735 (d, 
7*8.6. IH), 2.49 (S.3H). 

30 
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where Rlz=^, 



l-3.4-bei^7.ni; iniir 

E251D£flBd}. This compound was prepared in a manner simUar to that of 2.amino^fh,oio- 
3.4-benzocoumarin (EXAMPLE 107) from 6.methyI-2-mtn>-3.4^«nzocoumarin (I 64g)to 
affoid 1.40 g (99%) of 2-amino-6-mcthyl-3.4-ben2ocouraarin as a white solid, which was 
5 used in the next step without fuither purification. 



gf Schema XT , wherr RZ^methyl) . This compound was prepared in a manner 
similar to that of Compound 207 from 2-amino^methyI-3.4^«nzocoumarin (1.40 g) to 
10 affoni 0.738 g (38%) ofCompound 316 as a yellow solid. Data for Cbmpound 316- Ir 
NMR(400MHz.acetonesl6) 7.96(d,y.8.6. lH).7.89(s. lH).7.I9(d.y = 8.6. IH) 7 18 
(m. lH).7.14(d.y=8.4. lH).6.04(brs. IH).5.51 (s. 1H).2.4I (s.3H). 1.29(s.6H). n,e 
C(4) methyl is obscured by the acetone multiplet 

EXAMPLR^I? 

7-g^'<^l . ?.i'iMf^?.2.4-rpnrthYl-5-ro..mnrinnrr4.n^ ,.^^^ r-rr niP fi 

3.g^l9rt)-2-TprthoTyphrfjY|hnrnni<?acid(stnirnirr90nf.^^^^ 
E--^ This compound was prepared in a manner similar to that of 5-fluoro-2- 
methoxyphenylboronic acid (EXAMPLE 107) from 2.bromo^hloroanisole (0 71 g 3 2 
mmol). „.BuLi (2.5 M in hexanes; 1.28 mL. 3.2 mmol). and trimethylbomte (1.09 ml! 9 6 
mmol) to affom 0.55 g (91%) of 3H:hloro-2-methoxyphenylboronic acid which was used 
without fuither purification. 



20 



25 



30 



Methyl f3^-yht^^o>?•-m?tl,o^Y^4•f^^rft>.?.^iphrpYl^ ^ ^ ) . This compound was prepared 
mamanner similar to that of methyl (5^fluoro.2^methoxy^nitro.2-biphenylc^^^^^ 
(EXAMPLE 107) ftx,m methyl 2^,romo.5.nitroben«,ate (0.58 g. 2.2 mmol). (PPh3)4Pd (77 
mg, 0.066 mmol). and 5<hIoro-2-methoxyphenylboronic acid (0J4 g, 2.9 mmol) to affoni 
245 mg (35%) of methyl (3--chloro.2 .methoxy^nitro.2*iphenylcartH,xylate) as a clear oil. 
Data for methyl (3'-chloro.2'-methoxy^nitro-2.biphenylcaiboxylate): NMR (400 
MHz.C3X:i3) 8.79(d.y=:2.4. lH).8.40(dd.y=8.4.2.4, lH).7.57(d.y= 8.5. 1H).7.45 
(m. IH). 7.15 (m. 2H), 3.75 (s. 3H). 3.47 (s, 3H). 
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3'-ChloixK2'-methoxv-4-nitro-2-bii)henvlcarboxvlic acid. This compound was prepared in a 
manner similar to lhat of 5 -fluoro*2'*methoxy-4-nitn>-2-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl (3*-chloro*2*methoxy-4-nitro-2-bii^enylcaiboxylate) 
S (230mg) to afTord 0.2 1 g (99%) of 3'-chloro-2 -methoxy-4-nitro-2-biphenylcarboxy]ic acid 
as a white solid. Data for 3*-chlon>2*-methoxy-4-nitro-2-biphenylcarboxylic acid: 
NMR(400MH2.acctonc-d6) 8;76(d,y«2.5. lH),8.50(dd,y=8.4,2.5. lH),7.74(d,y= 
8.5, 1H).7.51 (dd,7 = 7.9, 1.8, 1H).7.3I (dd,y=7.4, 1.8, IH), 7.24 (t, 7 =7.9). 3.47 (s, 
3H). 

10 

8-Chlon>>2-nitro*3.4-benzocoumarin. This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAKfPLE 107) from 3*-chloro-2 -methoxy-4- 
nitro>2-biphenylcarboxylic acid (0.20 g, 0.65 mmol), SOCI2 (50 mL, 0.69 mmol), and 
AICI3 (85 mg, 0.65 mmol) to afford 0.18 g (99%) of 8-chloro-2-nitro-3,4-benzocoumarin as 
15 yellow crystals. Data for 8-chloro-2-nitro-3,4-benzocoumarin: 1H NMR (400 MHz, 

acetonc-d6) 9.06(1,/= 1.4. lH),8.74(s,2H),8.45(dd.y=8.0. 1.4, IH), 7.32 (dd, 7=8.0, 
1.2, IH), 7.51 (1,7 = 8.0, IH). 

2-Amino-8-chlor o-3.4-benzocoumarin (structure 87 of Scheme XXIV. where R^=chlo^Q, 
20 R2-6aHl , This compound was prepared in a manner similar to that of 2-amino-6-fluoro- 
3,4rben20coumarin (EXAMPLE 107) from 8-chloro-2-nitro-3,4.ben20coumarin (0.18 g, 
0.65 mmol) to afford 0.10 g (62%) of 2-amino-8-chioro-3,4-benzocouniarin as a white solid, 
which was used in the next step without further purification. 

25 7>Chloro>l,2-dihvdro-2-2.4-trimethvl-5-coumarinor3,4-flquinoline (Compound 317. 

structure 88 of Scheme XXIV. where Rl=chloro- R^'^H. R7'9=niethvn. This compound 
was prepared in a manner similar to that of Compound 207 from 2-amino-9*chloro-3,4- 
benzocoumarin (0.10 g) to afford 24 mg (18%) of Compound 317 as a yellow solid. Data 
for Compound 317: NMR (400 MHz, acetone-d6) 8.04 (dd, 7 = 8.1, 1.1, IH), 7.98 (d, 

30 7 = 8.7, lH),7.48(dd,7=9.0. 1.1, lH),7.28(t,7=8.8, lH),7.23(d,7 = 8.6. lH),6.24(br 
s, IH), 5.55 (d, 7= 1.2, IH), 2.08 (s, 3H). 1.31 (s. 6H), 
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EXAMPLE 

^2.2.4-triniethvl-5gwAmn.Pnnf^ , 4./lm.innHn>, 

?>8.^p|fffg?2pfSclieineIX where R ^ff ,^^ n >^^ |^ 
To a solution of Compound 225 (EXAMPLE 125) (10 mg. 0.03 nuno!) in CH2CI2 (5 ml) 
was added triethylsilane (0.05 ml. 03 mmol) and trifluoroacetic acid (0.024 ml. 0.3 mmol) 
at It The reaction was monitored by TLC and was found to be complete after 15 hours. 
The reaction mixture was quenched with an aqueous 10% NaOH solution (5mL) then 
extnuned with EtOAc (10 mL). The oiganic layer was washed with brine (3 x 5 mL). dried 
(Na2S04).dien concentrated m vacuo to afford a yellow oil. The crude product was 
purified by prep TLC (5 X 20cm. 250mm. 1:1 CH2Cl2:hexane) to afford 1.0mg(8%)of 
Compound 318 as a yellow oil. Data for Compound 318: Rf=0.26 (silica gel, 25% 
EtOAcrhex): NMR (400 MHz. CDCI3) 7.66 (d. J = 8.5. 1 H). 7.48( d. 7= 8.5 1 H) 7 23 
(m.2H).7.03(m. 1 H). 6.89 (m. 3 H). 6.61 (d.y=8.5, I H).6.10(m. 1 H),5.49(s. 1 H) 
3.98 (brs. 1 H).3.10(m. I H).2.73(m. 1 H). 2.29 (s. 3 H). 1.29(s.3H). l.l9(s.3H) 



20 



25 



EXAMPI.K ^^ O 

(/Z^-9.CMorn.l ?.dihydrx>-5-mcrhoxv-? ? 4-trin..rhv..<;^ ..K^.^.,^p ^ ^ ^„. ^ „,. „ 

-^und319.,tn,9m,^47ofSrhemf YIV ,.herePl=H p2^k.».^ o3--^-.,^., ^ 
JmQ-l.2^ihvdra:5jiydroxv.2.2.4-trim^ttn,j,sg^ 



(structure 4<i nf Schemo y^, « ,heie R I^h fi.rs^hi«^i i. ^ 

I .^-cjiMpvHyrtmTVmrthvl ■> r4-trnn^vl^.;n^,;TT .. fctntrtn.. »f ^^k^, 
. wl;effRl-2=.i^4-^H^,t3=chlorQ |^7-9-,^^y,^ Compound 209 (EXAMPLE 109) (100 
mg. 0.307 mmol) was dissolved in TFIF. cooled to ■40-C. and treated with DIBAL (614 mL. 
0.614 mmol. 1 M in THF. Aldrich). warming to -20»C over 30 min. The reaction mixture 
was quenched with NftjQ (sat) (2 mL) and allowed to warm to rt. The reaction mixture 
was poured into a separatoiy fiinnel containing EtOAc and water. The aqueous was 
extracted with EtOAc (2 x 20 mL). The combined organics were washed with NaCl (sat) (1 
X 15 mL). dried (Na2S04). filtered, and concentrated onto Celite. The material was 
30 purified by flash chronMtography using 25% EtOAc:hcxanes to afford 65 mg of (/J/S).9. 
chloro-1.2^ihydro-5.hydn,xy-2.2.4-trimcthyl-5//-chromeno[3.4-yiquinoline (stnicture 46 of 
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Scheme XIV. where R'=H. R^schloro) and 20 mg of 6-(S-chI(Ho-2-hydroxyphenyl)-I.2- 
dihydro-S-hydroxyin^yl-2.2,4-trimethylquinoliiie (stnicture 94 of Scheme XXV. where 
r] -2sR4-e=H. R^schloro. r7-9 nqnethyl). Data for (i&S)-9^hl<Mo-1.2-dihydn>-S-hydroxy- 
2.2,4-triniethyI-S/f-chroiiieno(3,4-/)quinoline: NMR (400 MHz, acetone-de) 7.71 (d.J 
5 =2.4. IH). 7.55 (d, 7=8.4. 1H).7.1 1 (dd,y=8.5,2.4, lH).6.94(d.7 = 8.4. lH).6.84(d.J 
= 5.9, IH). 6.78 (d, 7 = 8.2. IH), 6.01 (d. 7 = 6.0. IH), 5.56 (bs. IH), 5.52 (s. IH), 2.36 (s. 
3H). 1 .3 1 (s. 3H). 1 . 1 8 (s. 3H). Data for 6-(5-ch]oro-2-hydfOxy{dieny])- 1 ,2-dihydro-5- 
hydn>xy]nethy]-2.2,4-triinethylqutn(riine: NMR (400 MHz. acetone-d6) 7. 1 8 (dd. 7= 
8J,3.0, IH).7.10(d.7 = 2.5, lH),6.92(d.7 = 8.6, IH). 6.75 (d,7= 8.0, lH),6.63(d,7= 
10 8.1. 1H),5.46(S, lH),5.25(s. IH).4.55 (ABq.7= 1 1.4. 2H), 2.35 (s. 3H). 1.27 (s,6H). 

(/&y>-9-Chloro-1.2-dihvdro.5.methoxv-2.2.4.triinethvl-5f/^hrom encf3.4.flQuinolin^ 
(Compound 319. stnicture 47 of Scheme XIV. where r1=H. R2=chlorf>. R3=niethvl. y=OV 
(iWS)-9-chloro-l .2-dihydro-5-hydroxy-2 A4-trimethyl-5H-chromeno[3,4-y)quinoline (30 

15 mg, 0.092 mmol) was dissolved in methanol (3 mL) and treated with p-toluenesulfonic acid 
(10 mg). After 10 min the reaction was quenched with NaHCOs (2 mL). The resulting 
mixture was diluted with water (2 mL), poured into a separatory funnel, and extracted widi 
EtOAc (3 X 20 mL). The combined oiganics were washed with NaCI(sat) (1 x 20inL). 
dried (Na2S04), filtered, and concentrated onto Celite. The material was purified by flash 

20 chromatography on silica (20 g) using 10 % EtOAc:hexanes as eluent to affoid 20 mg (64%) 
of Compound 319 as an opaque oil. Data for Compound 319: NMR (400 MHz, 
acetone-d6)7.73(d,7=2.4, IH). 7J6(d,7= 8.3, IH). 7.17 (dd,7 = 8.2, 2.4. lH),7.08(d,7 
= 8.3, IH), 6.80 (d, 7= 8.3. IH), 631 (s. IH), 5.62 (br s.lH), 5.54 (s, IH), 3.44 (s, 3H), 2.27 
(2. 3H), 1 J2 (s. 3H), 1.17 (s, 3H). 

25 

EXAMPLE 220 

9-Chloro-1.2-dihvdro-2.2.4-trimethvl-5g^ronienor3.4-/lqmnoline f Compound 320. 
stnicture 93 of Scheme XXV. where r1-2=r4-6=h. R3=e hloro. R7-9=:niethvn 
6-(5-Chloro-2-hydroxyphenyl)-l,2-dihydro-5-hydroxymethyl-2.2,4-trimethyIq[uinoIme 
30 (EXAMPLE 219; stnicture 94 of Scheme XXV, where r1-2=r4-6-h, R3=chloio, r7-9 
=methyi)(20 mg, 0.061 mmol) was dissolved in CH2C12 and treated with thionyl chloride (S 
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10 



15 



ML. 0.067 mmol) and triethylamine (9 pL 0.067 mmol). After 2 h the reaction was 
quenched with water and poured into a separately fiinnei containing CHaClz (20 mL) and 
water (lOmL). The aqueous was extracted widi CH2CI2 (2 x 20 mL). The combined 
oiganics were washed with NaQ (sat)(l x 15 mL). dried (Na2S04). filtered and 
concentrated. The resulting benzyl chloride intermediate was dissolved in U- 
dichloroethane (ImL) and treated with triethylamine (100 mL), then heated to refiux. After 
1 h the reaction was quenched with water and poured into a separately funnel. Tht pH was 
adjusted to 6 (I%v/v HCl) and the aqueous was extracted with CH2CI2 (2 x 20 mL) n,e 
combined oiganics were washed with Naa(sat) (20 mL), dried (Na2S04). filtered, and 
concentrated onto Celite. The material was purified by flash chromatography on silica gel 
(20g)using5%EtOAc:hexanestoaffbrdl0mg(53%)ofCompound320. Datafor 
Compound320: lHNMR(400MHz.acetonc-d6)7.60(d.7=2.4, IH).7.43(d.y=8.4, 
IH). 7.08 (dd. 7=8.5,2.4. Ih), 6.89 (d.y= 8.5. lH).6.70(d.y=8.4, lH),5.56(brs. IH). 
5.49(s, lH).5J2(s.2H).2.11 (S.3H). 1.25 (s,6H). 



EXAMPLE 2^1 

f/t^.9-qhloro-l ?^jhydro-7 '> .4-trimethYl-S-nmnvloxv-5//-rhrn^.n» r 3.4-noMin^li^ y 
rCompound .121, ctnicmre 47 of S cheme XIV where R 1=H , p2-ehlnm, R3=qropvl. 
(/WS)-9-ChIoro-l,2-dihydn)-5.hydit)xy.2,2.4-trimethy|.5//<hromeno[3.4.^^^ 

20 (EXAMPLE 219; structure 46 ofScheme XIV. where RUH.R2=chloK>) (30 mg, 0.092 
mmol) was dissolved in l-propanol (3 mL) and treated with p-toluenesulfonic acid (10 mg). 
After 10 min the reaction was quenched with NaHCOa (2 mL). The resulting mixture was 
diluted with H2O (2 mL). poured into a separately fiimiel. and extracted witii EtOAc (3 x 
20 mL). The combined oiganics were washed with Naa(sat) (1 x 20 mL). dried (Na2S04), 

25 filtered, and concentrated onto celite. TTie material was purified by flash chromatography 
on siUca (20 g) using 1 0 % EtOActhexanes as eluent to affoid 22 mg (61 %) of Compound 
321 as an opaque oil. Data for Compound 321: 1h NMR (400 MHz. acetone-de) 7.73 (d. 
/«2.4. lH).7.56(d.y=8.5. IH). 7.14 (dd./« 8.3, 2.5. 1H).7.03 (d.y = 8.5, lH).6.80(d. 
y»8.5. lH).6.46(s. lH).5.60(brs. lH).5.53(s. 1H).3.8I (m. lH),3.59(m. lH),2.29(s. 

30 3H). 1.46(m.2H). 1.32(s.3H). 1.17 (s.3H). 0.75. (m.3H). 



wo 96/19458 



PCT/US9S/1M96 



226 

EXAMPLE 222 

f/6<y>-9-Fluoro-K2-dihvdro-5.methoxv-2.2.4.triinethvl .Stf^hromennr3.4-^ 
(Compound 322. Stnicture 47 of Scheme XIV. where R 1= H. rZ^Huoto. R3anethvl. 
This compound was prepared in a manner similar to that described for Compoond 319 
S (EXAMPLE 219) from Compound 207 (55 mg) to afford 34 mg (59%) of Compound 322 as 
a clear oil. Data for Compound 322: NMR (400 MHz, acetone-d6) 7.53 (d. 7 s 8.5. 
lH).7.48(dd.7s9.9.3A lH).7.05(dd.y=8.7,4.9. lH),6.92(m. lH).6.80(d,y«8,3, 
IH), 6.34 (s. IH). 5.54 (d. 7= 1.4. IH), 3.44 (s, 3H). 2.28 (d, 7= 1.4, 3H). 1.32 (s, 3H). 1.16 
(s, 3H). 

10 

EXAMPLE 223 

f^<y)-9-Fluoro-1.2-<lihvdn>-2.2.4.triinethvl-5-thioiiro poxv^^ 

fComooiind 323. sf mcture 47 of Scheme XTV. where R1=H. R2=fluoro. R3=proDvl. X=S^. 
(R/S)-9-F\uoTo- 1 -2 ^ihvdro-5-hvdrox v-2.2.4-trimethvl-5//-chromenor3.4-flQuinoline 

IS (structure 46 of Scheme X TV. where Ri=H. R2=fiunrol This compound was pi^)ared in a 
manner similar to that of 9-chloro-l,2-dihydro-5-hydroxy-2,2,4-trimethyI-5ff- 
chromeno[3.4-/]quinoline (EXAMPLE 219) from Compound 207 (0.16 g, 0.51 mmol) to 
afford 80 mg (50%) of 9-fluoro-l,2-dihydro-5.hydroxy-2,2,4.trimcthyl.5fl<hromeno[3,4- 
/IquinoUnc as a white solid. Data for 9-fluoro-l ,2-dihydro-5-hydioxy-2,2,4-trimethyl-5//- 

20 chn)menot3.4-^quinoline: 1h NMR (400 MHz, acetohe-d6) 7.52 (d. J = 8.5, IH), 7.46 
(dd, J = 9.9, 2.9, IH), 6.93 (m, 1 H), 6.86 (m, 2H), 6.78 (d, J = 8.5. IH). 5.98 (d. J = 6.0. 
IH).5.56(brs. lH),5.52(d.7= 1.1. lH).2J7(d.y= 1.2. 3H). 1.30 (s,3H), 1.18 (s.3H). 

(A/g)-9-Fluon>-1.2-dihvdro.2.2.4-triniethvl.5-thioDmooK v-5tf.chrom^^^^ 
25 (Compound 323. stnicmre 47 of Scheme XIV. where r1«H. R 28fluoro. R3airopvl. XrfV 
This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 
219) from 9-nuon>-1.2-<iihydro-5-hydroxy-2.2.4-triniethyI-5tf-chromeno[3,4-/]quinoIine 
(18 mg) to afford 21 mg (99%) of Compound 323 as a clear oil. Data for Compound 323: 
iH NMR (400 MHz. acctonc-d6) 7.48 (d. 7= 8J, IH). 7.45 (dd. 7= 10.0, 1.7, IH), 7.14 (s, 
30 IH). 6.95 (m. 2H), 6.73 (d. 7 = 8.5. IH). 5.52 (d. 7 = 1 .3. IH). 2.76 (m. IH), 2.58 (dt, 7 = 
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12.9.7.4. lH).2.47(d.i« 1.2, 3H). 1.66(in.2H). 1.25 (s.3H). I.22(8.3H).0.95(t,y=73 
3H). 



10 



15 



25 



EXAMVtM'nA 

(CffiIlPQMP4324.8troaure47ofScJiMiieXlV, whi^^ Rl^R R2=fi..o».. R3=n^p y, 
This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 
219) from 9-fluoro-I.2^ihydro.5-hydroxy-2.2.4-trimcthyl-5#H*romeno[3.4-/)qui 
(EXAMPLE 223) (20 mg) to afTord 21 mg (95%) of Compound 324 as a white solid. Data 
for Compound 324: NMR (400 MHz. acctone-d6) 7.53(d,y=8.4. lH),7.47(dd,y = 
9.9.2.9, IH). 7.02 {dd,y=8.8. 5.0. lH).6.95(m. IH). 6.80 (d.y = 8.5. IH),5.53 (d.y = 
1.5. 1H).3.81 (dt. 7 = 9.2.6.7, IH). 3.58 (dt,7 = 9.2, 6.7, lH).2.29(d,7= 1.5, 3H), 1.46 
(sext,y = 6.9,2H), 1.32(s.3H). I.16(s.3H).0.75(t.y = 7.4,3H). 



EXAMPLE 

(Cpmpound 325 stnirmn- 4? of Srh..m.> Yi u..,^ p.l=H. R2=.h.n^ p^.,^^^ 
This compound was prepared by General Method 5 (EXAMPLE 60) fiom Compound 209 
(38 mg. 0.12 mmol) and 2.5 M n-BuLi in hexanes (0.28 mL. 0.70 mmol) to afford 7 mg 
20 (16%)ofCompound32Sasaclearoil. Data for Compound 325: NMR (400 MHz. 
acetoneKl6) 7.72(d.y = 2.4. lH).7.58(d.y=8.5, lH).7.12(dd.y = 8.3.2.5. lH).7.05'(d, 
y = 8.5, IH). 6.75 (d, 7=8.5. lH).5.53(s. lH).4.82(t.7=8.0, IH). 2.40 (m.2H), 2.09 (s. 
3H), 1.5-1.4 (m. 6H). 1.25 (br s. 6H), 0.95 (t, 7= 7.8, 3H). 



30 



EXAMP1R^^ 

f^^BuWl-1.2Hlihvdm-9.mftfhoxv.2.14^,if,^^^v|.5;y^hrnmPnn f 3.4-nQuinolinP 
(ComWWnd m, StniCture 42 of Scheme Yl ^vV^« , r1=h. R2^«.fhoxv. R=h..rvl^ 
TTiis compound (12 mg. 33%) was obtained as a by-product in the formation of Compound 
355 (EXAMPLE 255) as a coloriess oil. Data for Compound 326: Ifl NMR (400 MHz. 
acetone^) 7.47(d.7«8.4. lH),7.20(d.7 = 2.8. lH).6.80(d,7=8.5, IH), 6.69 (m, 2H). 
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5.79 (dd, J = 10.3, 3.2. IH), 5 J 1 (d, 7 = 1 .2. IH), 3.80 (s. 3H), 2.24 (d, J s 1 .0. IH), 1 .74 
(m, IH), 1 .5-1 .3 (m, 5H), 1 .27 (s. 3H), 1 . 1 8 (s, 3H), 0.84 (t. J = 7.5. 3H). 

EXAMPLE 227 

5 f g/SW9.Fluoro. 1 .2wiihvdro-2.2-4.5.irtramethvl-5g-chronieTO^^ fCompound 
327. stnictum 42 of Scheme XI. where R^^H. R^^flwiro. Rgmethvn. 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(36 mg. 0. 1 2 mmol) and 1 .4 M MdJ in ether (0.45 mL. 0.63 mmol) to afford 6 mg ( 1 6%) of 
Compound ^7 as a clear oil. Data for Compound 327: NMR (400 MHz. acett)ne-d6) 

10 7.46(d.y = 8.4. 1H).7.41 (dt, J= 10.0. 1.5. IH). 6.84 (m.2H), 6.80 (d,/ = 8.5, 1H),6.07 
(q. J = 6.5, 1 H), 5.53 (d, 7 = 1 .4, IH). 2.25 (d. J = 1 . 1 . 3H), 1 .32 (d. J = 6.5. 3H). 1 .26 (s. 
3H). 1.20 (s,3H). 

EXAMPLE 228 

15 (^-9-Fluoro -l ^-dihvdro-2.2.4-trimethvl-5ff.chromenor3.4-flQuinoline fComoound 328. 
stnicnire 42 of Scheme XI. where r1=R=H. R2=fluoro^ . 

This compound was prepared in a manner similar to that described for Compound 202 
(EXAMPLE 102) from 9-fIuoro-1.2-dihydro-5-bydn>xy-2.2,4-trimethyl-5/f-chromeno[3.4- 
/Iquinoline (EXAMPLE 223) (15 mg) to afford 14 mg (99%) of Compound 328 as a clear 
20 glass. Data for Compound 328: NMR (400 MHz, acetone-d6) 7.41 (d. 7 = 8.4. IH). 
7.41 (dt. J = 10.0. 1 .5. IH). 6.84 (m, 2H). 6.70 (d. J = 8.4. IH). 5.49 (d, 7 = 1 .2. 1 H). 5.29 
(s. 2H). 2.1 1 (d.7= 1.6. 3H). 1.26 (s. 6H). 

EXAMPLE 229 

25 f^yywi.2-Dihvd ro.9-methoxv.2.2.44rimethvl-SW.chromenof3.4-nQuinoHne(ComiK)un 
329. stnicture 42 of Scheme XI. where R^aRsH. R^smethffity). 
rfi^-1.2-DihvdrD-5-hvdroxv-9-methox v»2.2.4.triniet^vl.SW-chfomenor3.4.flQuinoHne 
(sttucture 46 of Scheme XIV. where R ^ =H. R2=methoxv) . This compound was prepared in 
a manner similar to that of 9-chloro-l .2-dihydro-5-hydroxy-2.2,4-trimethyl-5W- 

30 chroraeno[3,4-/]quinoline (EXAMPLE 219) from Compound 314 (24 mg, 0.075 mmol) to 



229 

afford 15 mg (62%) of 1 ,2-dihydio-5-hydroxy-9-methoxy.2^,4-trimethyI-5#- 
chromeno[3,4-/JquinoIine as a white solid, which was used directly in the next step. 
fffly)-U.Dihydn>-9.mftrhoxv-2,2.44rimethvl-SA/^mm«mnp .4.n 
329.stnicmre42of SchemeXI. wheieRl=R=H P2=«, ftfh»^ Y> This compound was 
5 prepared in a manner similar to that described for Compound 202 (EXAMPLE 102) from 
U-dihydio-5-hydroxy-9-methoxy-2A4-trimethyl-5i¥^romeno[3.4-/lquinota^ (15 mg) to 
afford 12 mg (98%) of Compound 329 as a clear glass. Data for Compound 329: NMR 
(400 MHz, acetone^) 7.41 (d,y=8.3, lH).7.16(d.y=3.0, 1H).6.81 (d.y=8.6, IH). 
6.68 (m, IH). 5.48 (d, 7= 1.2, IH), 5.23 (s. 2H), 3.80 (s. 3H), 2.10 (d, / = 1.2. 3H), 1.24 (s, 
10 6H). 



EXAMPLE Mft 

f^-U-PihYdro-2.2.4.9-tetramethvl.5f/-rhrnn, e nor3.4-nq»in»linefComnn..nH^lft . 
structure 42 nf Scheme XI. where R 1=R=H, R2=niethvn 

This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
Compound 316 (34 mg. 0.1 1 mmol) to afford 1 6 mg (50%) of Compound 330 as a clear oil. 
Data for Compound 330: NMR (400 MHz. acetone-de) 7.42 (m, IH). 7.41 (d. y = 8.4. 
IH), 6.90 (m, IH). 6.76 (d. J = 8.0, IH). 6.64 (d, J = 8.4, H), 5.48 (s. IH), 5.41 (br s. IH). 
5.25(s.2H).2.30(s,3H),2.1I (d..;= 1.4.3H). 1.24(s,6H). 



15 



20 



25 



EXAMPLES 

(^^.7.Ch|pn>.1.2-dihvdro-2.2 4-trimethvl-^W.rf,romeiiof^ 4-flq .. inoline frninp »..pH ^11 , 
Structure 93 of Scheme XXfV ivtu-re Rl«hlnm r2 -6=.h. R7-9=n,^hvi^ 
This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
Compound 317 (20 mg, 0.061 mmol) to afford 1 1 mg (58%) of Compound 331 as a clear 
oil. Data for Compound 331: NMR (400 MHz, acetone-d6) 7.57 (dd, 7 =7.9. 1.2, IH), 
7.42(d,y=8.4, lH).7.18(dd,y = 7.9. 1.2, IH). 6.98 (t./= 7.9. lH).6.70(d,7=8.4. IH). 
5.56 (brs. lH).5.50(d,y= 1.2, lH).5.40(s.2H).2.l4(d, 7= 1.3. 3H). 1.25 (s.6H). 



• 
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f/^yW9.Chloro.l.2-dihvdro-2.2.4.S-tetramethvl-S//.chromenof3 4-/lquinol™ 
332. stnicture 42 of Scheme XI. where RI^H. R2=chloro. R=nietiivn 

5 

This conqxMind was prepared by General Method S (EXAMPLE 60) firom Conqwund 209 
(40 mgi 0. 123 mmol) and methjWthium (438 0.614 nunol. 1 .4 M fai ether, Aldrich) to 
afford 8 mg (20%) of Compound 332 as an opaque oil. Data for Compound 332: NMR 
(400 MHz. acetone-d6) 7.65 (d. J= 2.5, Ih), 7.49 (d, J = 8.4, IH), 7.08 (dd. 7= 8.5, 2.4, 
10 IH). 6.85 (d. y = 8.5. IH). 6.70 (d, 7= 8.5. IH). 6.09 (s. IH), 5.52 (s. IH). 2.25 (s. 3H), 
1.32 (d, J = 6.5. 3H). 1.26(s, 3H), 1.20 (s. 3H). 

EXAMPLE 233 

15 f/^yW5-f4-BromophenvlV9-cMoro-1.2-dihvdro-2.2.4-t^imethvl-5//-dlromenof3■4- 

/louinoline fCompound 333. anicture 42 of Scheme XI. where R=4-bromoohe nvl. r1=H. 
R^=cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
20 (40 mg, 0. 123 mmol) and 1,4-dibromobenzene (203 mg, 0.8S9 mmol) to afford 1 1 mg 
(19%) of Compound 333 as a pale cream colored oil. Data for Compound 333: NMR 
(400 MHz, acetone^) 7.59 (d, J= 2.4. IH). 7.58 (d. J= 6.3. IH), 7.42 (d, 7= 8.5, 2H), 
7.16 (d, J= 8.5, 2H). 6.94 (dd, J= 8.2. 4.2. IH). 6.92 (s.lH). 6.M (d. 7= 8.4. IH), 6.77 (d, 
J= 8.4, IH), 5.68 (br s, IH), 5.48 (s. IH), 1.98 (s. 3H). 1.27 (s, 3H), 1.24 (s. 3H). 

25 

EXAMPLE 234 

(j^gW9-ChlQro-S-(3-chlorophemdV1.2whhvdro-2.2.4-trimethvl-5gw:hromenor3.^ 
/louinoline fComnound 334. stnicture 42 of Scheme XI. where R«3-chloroohenvl. r1»H 

30 R2K:n 
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This compound was prepared by General Method 5 (EXAMPLE 60) fix«n Compound 209 
(40 mg. 0.123 mmol) and 3-bromochloroben2ene (164 mg, 0.856 mmol) to aferd 9 mg 
(17%)ofCompound334asapaleyellowoU. Data for Compound 334: 1hnmR(400 
MHz, acetone-d6) 7.61 (d. y « 2.3. IH), 7.59 (d. J= 9 0. IH), 7.25 (m, 4H), 6.95 (m, 2H) 
5 6.85 (d. J= 8.3, IH). 6.83 (d, 7= 7.3, IH), 5.72 (br s. IH). 5.50 (s, IH), 2.00 (s, 3H) 1 28 
(S.3H), 1.26(8, 3H). 

EXAMPLE 

*° f/^g-Chlpr^vl ?-^li^wdrX>-2^4-trimrthvl-5^3-nw^l^p^^ lVS„.,h,,^ ^^ , 



15 



20 



This compound was prepared by GenenU Method 5 (EXAMPLE 60) from Compound 209 
(20 mg, 0.061 mmol) and 3-bromotoluene (147 mg. 0.859 mmol) to afford 10 mg (41»/o) of 
Compound 335 as a pale white oil. Data for Compound 335: Ifl NMR (400 MHz. acetone- 
d6)7.59(d.y=2 4, IH). 7.58 (d.y= 9.1. IH). 7.19 (m. 2H). 6.95 (m,3H). 6.83 (d, 7- 8 5 
IH), 6.78 (d. y = 8.5, IH), 5.64 (br s, IH), 5.81 (s, IH), 2.20 (s, 3H). 2.05 (s. 3H) 1 27 (s 
3H).1.24(s.3H). ' 

EXAMFIJMis 



(/^9.CWf>ro-s-f4^hjorp-3.nirfiiYlrhmYlV1 2wtihvdm-7 7 4^n,^wt..»., .^^^^f, ^ 
25 Rl=RR2=m 



This compound was prepared by GenenU Method 5 (EXAMPLE 60) from Compound 209 
(20 mg. 0.061 mmol) and 5^)romo.2<hlon)tohMne (177 mg, 0.859 mmol) to afford 9 mg 
(34%) of Compound 336 as a cream colored oil. Data for Compound 336: 1h NMR (400 
30 MHz, acetomsde) 7.60 (d,y-2.4. IH), 7.57 (d.y- 8.5. IH), 7.23 (m. 2H). 7.00 (m, 2H). 
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6.91 (s. IH), 6.84 (d, y = 8.2, IH). 6.79 (d, 8.5, IH), 5.68 (br s, IH). 5.48 (ds, IH), 
2.23 (s. 3H). 1.99 (s, 3H), 1.27 (s, 3H), 1.25 (s, 3H). 

EXAMPLE 237 

5 

f^^9-Chloro-1.2wMhvdro-543-rtrifluoromelhvlH>hew^^ 
/lauinoBne f Compound 337. smicture 42 of Schwne XI. where R=3- 
(trifluoromethvl^henvl r1»H R2-cn 

10 This compound was prepared by Genml Method 5 (EXAMPLE 60) Irom Compound 209 
(40 mg, 0.123 mmol) and 3-bromobenzotrifluoride (276 mg. 1 .23 mmol) to affoid 1 1 mg 
(20%) of Compound 337 as a cream colored oil. Data for Compound 337: NMR (400 
MHz, acetone-d6) 7.61 (d. 7 = 2.3, IH), 7.52 (m, 4H), 7.07 (s, IH), 6.99 (dd, J= 8.5, 2.4. 
IH). 6.87 (d. J- 8.3, IH). 6.84 (d. 7= 8.. IH), 5.73 (br s, IH), 5.51 (s. IH). 2.01 (s, 3H), 

15 1.27 (S.6H). 

EXAMPLE 238 

fity)-9-Chloro-5-f3.5-dichioroDhenvl>-1.2-dihvdro- 2.2.4-trimethvl-5//.chromenr>ri , 4- 
20 /iQuinoUne fComnound 338. stnicture 42 of Scheme XL where R=3 S.dichlnrnphi>nYl 
Rl=RR2=Cn 

This conqwund was prepared by General Method 5 (EXAMPLE 60) fixm Compound 209 
(40 mg. 0.123 mmol) and l-bronK>-3,5^chIorobenzene (277 mg, 1.23 mmol) using dietl^l 
25 ether for the formation ofthear^ lithium in the first step. The final step afforded 1 1 mg 
(20%) of Conq)ound 338 as a pale ydlow oil. Data for Compound 338: NMR (400 
MHz. acetone-d6) 7.64 (d, J= 2.3. IH), 7.61 (d, J= 8.5. IH). 7.32 (s, IH). 7.20 (s,lH), 
7.19 (s. IH). 7.03 (dd. 7= 8.9. 2.4. IH). 6.91 (s, IH), 6.89 (d. J= 6.7. IH), 6.88 (d. 7= 6.7. 
IH). 5.78 (br s, IH). 5.53 (s. IH). 2.03 (s, 3H). 1.28 (s. 3HX 127 (». 3H). 

30 
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233 



EXAMPLE 239 



(^y)-9.C|ilQrP-1 ■ ?-<<ihY(iro-5-r4-inethoxvnhenvlV2.2 4-trimff ^|.S^^ a. 
^ /louinoKne fComnound 139 gtnicture 42 nf Scheme XI whiyy y= a. 



This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 0. 123 mmol) and 4-bfomoani8ole (230 mg, 1 .23 mmol) to afibrd 1 1 mg (21%) of 
Compound 339 as a pale ydlow oH. Data for Compound 339: Ifl NMR (400 MHz, 
acetone^) 7.59 (d, J = 2.5, IH). 7.56 (d, 8.5. IH). 7. 1 1 (d. J- 8.7, 2H). 6 94 (dd, 7= 
8.5. 2.4. IH). 6.89 (s. IH). 6.82 (d. 7- 8.5. IH). 6.75 (m, 3H), 5.61 (br s, IH). 5.45 (s, IH), 
3.69 (s. 3H). 1.99 (s. 3H). 1.26 (s. 3H). 1.23 (s. 3H). 

EXAMPLE Mn 

(/ty>-9.Chlffro-5-(3-fluor(v4-methoxvnhenvlV1 ? . dihvdro-2 ? 4.tr;m^i,^ ^_<i/ 
pHr9mai9r3 . 4-/]quin9line frompound 340. stnict..r«. 42 «f S.h>,., V| R^^.fl..»^^ 
4-methQxvphftfiYl, y^=F, P^=^') 



This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg. 0.061 mmol) and 4-bromo-2-fluoroanisole (88 mg. 0.429 mmol) to afford 8 mg 
(29%) of Compound 340 as a pale yeUow oU. Data for Compound 340: 1h NMR (400 
MHz. acetone^) 7.60 (d. J= 2.4. IH). 7.58 (d. y= 8.5. IH). 7.02 (dd, J= 10.2, 2.4, IH). 
6.97 (dd. y = 8.5. 2.3. IH). 6.94 (d. J= 8.5. IH). 6.90 (s. IH). 6.89 (m. IH), 6 84 (d, J = 
8.5. IH), 6.79 (d.y= 8.5. IH). 5.68 (br s. lH),5.48(s. IH), 3.79 (s, 3H). 2.00 (s, 3H). 1.27 
(s,3H). 1.24(8. 3H). 
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EXAMPLE 241 
fit/SV9-<aioro-5-^4-flucMOPhenvlVl^-<lihvdfD-2.2.4-trinie^ 

/iQuinolinefComnound 341. stnicture 42 of Scheme XI. where R=4-fluorophi»nvl. rIsH. 

S This conqxmnd was pre{niied by General Method 5 (EXAMPLE 60) from 

(40 mg, 0.123 mmol) and 4-fluonq>henyl magnesium bromide (1 ml, 1 .03 mmol, 1 M, 
Aidrich) to afford 1 1 mg (22%) of Compound 341 as a pale yellow oil. Data for Conq)ound 
341: iH NMR (400 MHz, acetone-d6) 7.60 (d, J = 2.4, IH), 7.58 (d. J = 7.3, IH), 7.24 (m, 
2H), 6.96 (m, 4H), 6.84 (d, 7 = 8.3. IH), 5.67 (br s, IH), 5.48 (s, IH), 1.98 (s, 3H). 1.26 (s. 
10 3H),1.24(s.3H). 

EXAMPLE 242 

f/£^-9-^lonv5.f3-chloit>-4-met hoxv-S-methvlDhenvlV1.2-dihvdro.2.2.4-trimet^ 
chromenor3.4-flquinoline f Co mpound 342. structure 42 of Scheme XI. where R=3-chloro. 

15 4-methoxv-5-methvlphenvl. R l=H. R2=cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-bromo-2-chloro-5-methylanisole (181 mg, 0.770 mmol) to 
afford 12 mg (21 %) of Compound 342 as a pale yellow oil. Data for Compound 342: 
NMR (400 MHz. acetone-d6) 7.61 (d, J = 2.4, 1 H), 7.58 (d, 7 = 8.4. 1 H), 7.03 (m. IH), 

20 6.99 (dd, J = 8.5, 2.4, 2H). 6.91 (s, IH). 6.84 (dd, J = 8.3, 3.8, 2H). 5.69 (br s, IH), 5.49 (s, 
IH), 3.70 (s, 3H), 2.18 (s, 3H). 2.01 (s, 3H), 1.27 (s, 3H). 1.26 (s, 3H). 

EXAMPLE 243 

fje/yW9-Chlon>-5-r4-flHofD-3-medivlp henvlV1.2-dihvdro-2.2.4-trimethvl-5H.^r^ 
25 flouinoline rCompound 343. structure 42 of Scheme XI. where R=4-fluoro-3-methvlphenvl. 
Rl=H.R2=a^ 

This compound was jnepared by General Mediod 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-fluoro-3-phenyl magnesium bromide (1 ml, 1.026 mmol, IM, 
Aldrich) to afford 8 mg ( 1 6%) of Compound 343 as a pale yellow oil. Data for Compound 
30 343: NMR (400 MHz, acetone-de) 7.59 (d, J = 2.6. 1 H), 7.57 (d, 7 = 8.6, 1 H), 7. 1 2 (d, 7 
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= 8.1, lH).6.99(m. lH).6.96(dd,y = 8.2.2.4. lH).6.90(in. lH).6.84(d, J=8.3. IH). 
6.77 (d. y = 8.5. IH). 5.68 (br s. IH), 5.48 (s, IH), 2.14 (s, 3H), 1.25 (s, 3H), 1.24 (s, 3H). 

EXAMPLE 244 

^ (^9-Chloro-5-r3-fluonmhenvlV1.2.-dihvdfo.2.2.4-trimft»h vi.Stf^^ 

flquinoline fComnonnd 344. stmcture 42 of Seheme XI. where Rs^-fluoroohenvl 1? 1=^ , 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg. 0.123 mmol) and l-bromo-S-Huorobenzene (150 mg, 0.860 mmol) to afford 1 1 mg 
10 (22%) of Compound 344 as a pale yellow oil. Data for Compound 344: NMR (400 
MHz, acetone-d6) 7.61 (d,y = 2.4. IH),7.59(d.7 = 8.4. lH).7.29{m. lH).7.04(d,y=7.9. 
IH). 6.97 (m. 4H), 6.85 (d. J = 8.5. 1 H). 6.80 (d. J = 8.5, IH). 5.7 (br s, 1 H), 5.50 (s. IH), 
2.01 (s, 3H). 1 .27 (s, 3H), 1 .25 (s. 3H). 

EXAMPLE 24S 

f^^-U-Dihvdro-2.2.4.trimethvl-S-ff3.4-methvlft nedioxvtohenvl].5tfwAmnw.iinr^ d^ 
^Uinpline fComnonnd 345. stmctiire 32 of Schema TX. where n^Xd. 
(methvlenedinitY>ph«'nYl 

This compound was prepared by the General Procedure 5 (EXAMPLE 60) from 4-bromo- 
20 1 ,2-(methylenedioxy)ben2ene (201 mg, 1 .0 mmol) and Compound 159 (15 mg. 0.05 mmol) 
to afford 1 .5 mg (8%) of Compound 345 as a colorless oil. Data for Compound 345: Ifl 
NMR (400 MHz, acetone^) 7.60 (d. J = 7.6, 1 H), 7.55 (d, 7 = 8.4. 1 H). 6.98 (t, J = 7.6. 1 
H), 6.88-6.60 (m. 6 H), 5.98 (s. 1 H). 5.91 (s. 2 H). 5.51 (bs. 1 H), 5.46 (s. 1 H), 2.02 (s, 3 
H), 1.25(s,3H), 123(s,3H). 

25 

EXAMPLE 246 

(^y)-g.{4-ChlfflX>-^-methvlDhenvn-1.2-dihvdm-2.2,4 -trimethvl.5Ww;hromennr^41^ 
/quinoline (Comnonnd 346. stnicmm 32 of Sciiiang I X. where R=4-chloro-3-methylp hPnvl ) 
This compound was prepared by the General Method 5 (EXAMPLE 60) from 5.bromo-2- 
30 chlorotoluene (206 mg, 1 .0 mmol) and Compound 159 ( 1 0 mg. 0.03 mmol) to affoid 8.0 mg 
(67%) of Compound 346 as a colorless oil. Data for Compound 346: ^H NMR (400 MHz, 



wo 96/19458 



PCT/DS95/16096 



236 

acetone-d6) 7.60 (d. J = 7.6, 1 H). 7.55 (d, 7= 8.4, 1 H), 723-7.19 (m, 2 H), 7.01 (d. 7= 9.9, 
1 H), 6.97 (d, /= 7.7, 1 H), 6.89 (s. 1 H). 6.88-6.81 (m, 2 H), 6.78 (d, 7 = 8.0, 1 H), 535 (bs. 
1 H), 5.48 (s, 1 H), 2.22 (s, 3 H), 2.00 (s. 3 H), 1.26 (s, 3 H). 1.24 (s. 3 H). 

5 EXAMPLE 247 

f^5W5-f4-Bromo.3-nvridvlV1.2.3.4.tetfahvdro-2.2.dii nethvl-4^^ 
chronienof3.4-/lquinoline fCompound 347. stnictuie 33 of Scheme IX. where Ra4-liroiiio. 
3-nvridvlV 

This compound ( 1 .8 rog, 3%) was obtained as a colorless oil along with Compound 197 as 
10 described above (EXAMPLE 97). Data for Compound 347: NMR (400 MHz, CDCI3) 
8.22 (d, J = 5.2. 1 H), 7.56-7.49 (m, 2 H). 7.34 (s, 1 H). 7.12 (d, 7 = 6.5, 1 H), 7.03 (td, 7 = 
7.4, 1.3, 1 H).6.92(td, J=7.4. 1.3, 1 H), 6.86 (d, J = 7.5. 1 H), 6.61 (d,y = 8.2, 1 H), 6.58 
(s, 1 H). 4.98 (s, 1 H), 4.52 (s, 1 H), 2.43 (d. 7 = 14.5, 1 H), 2.22 (d. 7 = 14.5. 1 H), 1.34 (s, 
3H). 1.17(s,3H). 

IS 

EXAMPLE 248 

(jt/^5-f3.5-DifluoroDhenvn-1.2.dihvdro-2.2.4.tri methvl-Sf/-chromenor3.4-flQMinoline 
(Compound 348. stnicnire 32 of Sc heme IX. where R=3.5-dinuoroDhenvn 
This compound was prepared by the General Method 5 (EXAMPLE 60) from l-bnmio-3.5- 
20 difluorobenzene (193 mg. 1 .0 mmol) and Compound 159 (20 mg. 0.07 mmol) to affoid 14 
mg <53%) of Compound 348 as a coloriess oil. Data for Compound 348: NMR (400 
MHz. acetone-d6) 7.63 (d. 7 = 7.6, 1 H), 7.58 (d, 7 = 8.4. 1 H). 7.03 (t, 7 = 7.7. 1 H). 6.95 (s. 
1 H). 6.94-6.83 (m. 6 H), 5.62 (bs. 1 H), 5.1 1 (s. 1 H). 2.04 (s. 3 H). 1.27 (s. 3 H). 1.26 (s. 3 
H). 

25 

EXAMPLE 249 

f/y5>-^(3J-Dichlon>phenvn-1.2-dihvdro-2.2.4-triniethvl-5».<:hromenor3.4-flquinoH^^ 
(Compound 349. strucnire 32 of Scheme IX. where R=3.5-dichloroDhenvn 
This compound was prqmred by the General Method 5 (EXAMn£ 60) from l-bromo-3.5- 
30 dichlorobenzene (226 mg. 1 .0 mmol) ami Compound 159 ( 1 5 mg. 0.05 mmol) to afford 20 
mg (95%) of Compound 349 as a colorless oil. Data for Compound 349: IR (neat) 3350. 
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2940. 1690. 1590. 1480, 1070; Ifl NMR (400 MHz, acetone^) 7.63 (d. 7 « 7.7. 1 H), 7.5J 
(d.y=8.4. 1 H).7.29{t,y= 1.9, 1 H).7.20(d.y« 1.9. 2 H). 7.03 (t. 7 « 7.7. 1 H).6.97(s, 1 
H). 6.93-6.85 (m, 3 H). 5.63 (bs. 1 H). 5J3 (s. 1 H), 2.04 (s. 3 H). 1.28 (s, 3 H). 1.27 (s, 3 
H): l^CNMR (100MHz,aoetone-d6) 151.0. 147.3. 145.7, 135J. 135.1. 135.0. 129.0, 
5 128.8. 128.6. 128.4. 127.8. 125.3. 124.6. 123.2. 123.0. 120.3. 1 19.7. 1 18.3. 1 16.4. 1 16.3. 
74.9.51.2.24.0. 

EXAMW.K«n 

(R/^5-f3-B|v>lpo.S.nn.thY|phenvlV1.2.dihvdnv2,2,4.rrjn^ t>| vl.5f/^ 
'° nquiTioline fOmtpomi 350. stnictuie 32 afSA ^ ix. when. R=^.h.»^^<_ 
methvlphenyl) 

This compound was prepared by the General Method 5 (EXAMPLE 6a) fix)ni 3.5- 
dibromotoluene (250 mg. 1.0 mmol) and Compound 159 (10 mg, 0.03 mmol) to affoid 6.1 
nig (46%) ofCompound 350 as a colorless oil. Data for Compound 350: NMR (400 
15 MHz, acetoneKi6) 7.61 (d,y=7.7, 1 H).7.56(d.y«8.4. 1 H).7.17(s. 1 H).7.14(s. 1 H). 
7.10(s. 1 H).7.0I (t.y=7.7, 1 H).6.91 (s. 1 H), 6.90-6.82 (m. 3 H). 5.58 (bs, 1 H),5J0(s. 
1 H). 2.21 (s, 3 H), 2.02 (s. 3 H). 1.27 (s, 3 H), 1.26 (s, 3 H). 



EXAMPI.RM1 

(/?/5).5.(?.proipo.5-nMoronhftnvn-1.2.dihvrim.? r4.trimethvl.W.^t,romennnA. 
nqMinoline jC^mmd 351 , .stnimirr ofS^^ lY ^i^ ^ R=^.h^rr^^f ^^,^^j^^^^ 
This compound was prepared by the General Method 5 (EXAMPLE 60) from U-dibromo- 
5-fluorobenzene (254 mg, 1.0 mmol) and Compound 159 (10 mg, 0.03 mmol) to afTonl 6.2 
mg (46%) OfCompound 351 as a white powder, along with 0.7 mg (5%) ofCompound 352 
(EXAMPLE 252). Data for Compound 351: mp 82-84 ©C; IR (neat) 3367, 1699, 1595, 
1581, 1469, 1435, 1251; Ifl NMR (400 MHz, acetone-d6) 7.63 (d,y= 7.7, 1 H),7.58(d.y 
« 8.4, 1 H), 7.23 (d. y s 5.2, 1 H), 7.20 (s, 1 H), 7.08-7.02 (m, 2 H). 6.97 (s. I H), 6.94-6.85 
(m. 3 H). 5.64 (bs, 1 H). 5J3 (s. 1 H). 2.04 (s, 3 H). 1.28 (s, 3 H), 1.27 (s. 3 H): 13c NMR 
(100MHz,acetone-d6) 163.4(d.y-250Hz). 151.1, 147.3, 146.4(d.y=7.0Hz), 135.0. 
129.1, 128.8. 128.4. 128.3. 125.3. 124.6. 123.2. 123.0. 122.9. 120.4. 1 19.7, 119.2 (d.y=: 
24.8 Hz), 1 18.3, 1 16.4, 1 15.2 (d. y= 22.2 Hz). 74.9, 51.2, 29.4, 24.0. 
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EXAMPLE 252 

(/?/5)-5-(3-BronK)-5-fluoroDhenvlV1.2.3.4-tetnihvdnv2.2-diineihvl^ TO^ 
<;hroinenor3.4-/lauinoline fCbmpound 352. stnictaiie 33 of Sdwane I X. where fe3-hmt^ 

S The compound (0.7 mg, 5%) was obtained along with Conqnind 351 as described above 
(EXAMPLE 251) as a colorless oil. Data for Compound 352: NMR (400 MHz, 
CDCI3) 7.54 (d. J = 7.7, 1 H), 7.51 (d, 7 = 8.4, 1 H), 7.24 (d, 7 = 5.5. 1 H). 7.06^.84 (m, 5 
H), 6.60 (d, J = 8.4. 1 H). 6.57 (s, I H), 4.96 (s, 1 H). 4 J6 (s, 1 H). 4.01 (bs. I H), 2.42 (d. J 
- 12.3. 1 H).2.21 (d.7= 12.3, 1 H), 1.34 (s,3H), 1.15 (s,3H). 

10 

EXAMPLE 253 

r/y5>-S-f4-Fluoro.3.rtrifluorometh vnohenvn- 1 ■2-dihvdn)-2.2.4-trimetiivl-S//- 
chromenof3.4-flauinoline f Compound 353. structure 32 of jSdie me IX. where Rs4-fluoro- 
3-fttifluorpmethvnphenvn 
15 This compound was prepared by the General Method 5 (EXAMPLE 60) from 5-bromo-2- 
fluorobenzotrifluoride (243 mg, 1 .0 mmol) and Compound 159 (10 mg, 0.03 mmoi) to 
afford 3.5 mg (27%) of Compound 353 as a colorless oil. Data for Compound 353: 
NMR (400 MHz. acetone-d6) 7.62 (d. J = 7.7. 1 H). 7.61 -7.53 (m, 3 H), 7.27 (t, 7 = 7.7, 1 
H), 7.04-6.82 (m, 5 H). 5.62 (bs, 1 H), 5.5 1 (s, 1 H), 2.02 (s, 3 H), 1.26 (s. 6 H). 

20 

EXAMPLE 254 

(Jg/g>-9-Fluoro- 1 .2-dihvdro-2.2.4-trimethvl-5-r3-meth vh>henvl V5f/.chromenor3.4. 
flouinoline fCompound 354. stnicnir e 42 of Scheme XI. where R=3-methvlt>henvl. r1=H. 

25 This compound was prepared by Genoal Mediod 5 (EXAMPLE 60) from Compound 207 
(3 1 mg, 0.10 mmol) and 3-bromotoluaie (90 mL, 0.74 mmol) to affcnd 18 mg (46%) of 
Compound 354 as a colorless glass. Etata for Compound 354: NMR (400 MHz, 
acetone-d6) 7.53 (d, 7 = 8.5, IH), 7.33 (dd. 7 = 9.9, 2.9, IH), 7.08 (m, 2H), 6.98 (d, 7 = 6.7, 
2H), 6.89 (s, IH). 6.83 (d,7s 8.5. IH), 6.75 (m, 2H), 5.48 (s, IH). 2.20 (s. 3H). 1.99 (s. 

30 3H), 1 .27 (s, 3H), 1 .25 (s. 3H). 
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EXAMPLE 2SS 

r^-i.2-PihYdrP-y-mcthoxv-2.2.4-trimethvl.S.f3-merhvlph> n vlVSW^^ 

mm}m fComPOWnd 355. stnicture 42 of Srheme XI. wh^ P rf.n.ethviph^ nYl ff '"Tf I 

5 This compound was prepared by General Method 5 

(32 mg, 0. 10 mmol) and 3-bromotoluene (90 mL, 0.74 mmol) to affoid 10 mg (25%) of 
Compound 355 as a coloriess glass. Data for Qmipound 355: NMR (400 MHz, 
acetone^) 7.53 (d. /= 8.5. IH). 7.13 (d, 7 = 2.8. IH), 7.08 (m. 2H). 6.99 (m. 2H). 6.83 (d. 
7 = 6.0. lH).6.80(s. lH),6.70(d,y=8.7. lH).6.55(dd.y=8.7.2.8. lH).5.46(d.y= 1.2. 
10 IH). 3.72 (S.3H), 2.24 (s,3H). 1.98(s.3H), I.26(s.3H), 1.24(s.3H). 

EXAMPLE 25<t 

(^^9-Fluorf>-5-f3-fluoro-4-meth9xvDhenvh.l ? ^ ihvdro.2.2.4-trimethvl.SW. 
cnrDinenof3.4-nnninoline rComnound .^6. stnictom 42 n f Scheme XI. where R=3.fliM>m. 
15 4-metho«vph«» nvl. r1=H r2=F) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(41 mg, 0.12 mmol) and 4-bromo-3-nuoroanisole (0.13 mL, l.O mmol) to afford 1 1 mg 
(20%) of Compound 356 as a yellow oil. Data for Compound 356: NMR (400 MHz, 
acetone.d6) 7.55 (d, 7 = 8.5. IH). 7.35 (dd. 7 = 10.0. 2.8. IH). 7.01 (dd. 7 = 12.5. 1.9. IH). 
20 6.95(t.7=6.9. 1 H), 6.87 (m.3H). 6.74 (m.2H). 5.48 (d. 7= 1.2. IH). 3.79 (s. 3H). 1.97 (s. 
3H). 1.27 (S.3H). 1.24 (S.3H). 

EXAMPLE M7 

^^^-^Wry^l.?-dihYdTT)-2.2.4-trimethvl..5-f3^trifl«nmmP.thv nohenvll.^W. 
25 ffhremcn9r3.4.flfluinoline fComnound 3S7. stn.«t..m At of Seheme YI f ^^^ 
ftrifluommethvlYllfnYl, R^-M, B^-f) 

niis compound was prepared by General Method 5 (EXAMPLE 60) fiom Compound 207 
(40 mg. 0.12 mmol) and 3.bromobenzotrifIuoride (0.14 mL. 1.0 mmol) to affoid 1 1 mg 
(20%) of Compound 357 as a yellow oil. Data for Compound 357: NMR (400 MHz. 
30 acetone-d6) 7.54 (d, 7 = 8.5. IH). 7.35 (dd. 7* 9.9. 2.9. IH). 7.10 (m. 2H). 6.98 (d. 7= 6.7. 
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2H).6.89(s, IH). 6.85 (d,y= 8.5. IH). 6.75 (m, 2H), 5.48 (s. IH). 1.99 (s.3H), 1.27 (s. 
3H).1.25 (S.3H). 

EXAMPLE 2S8 

5 (^gV9-nuim>-5-f4-flnoio-3.niethvlDhenvlV1.2.dihvdro.2.2 .4-rt 

flquinolioe fCOnroound 358. stmcture 42 of Scheme XI. where R=4-fl uoro.3-methv|| ^Yl. 

This compound was {nepared General Mediod 5 (EXAMPLE 60) finom Compound 207 
(38 mg, 0.12 mmol) and 1.0 M 4-fluoro-3-methylphenyl magnesium chloriite in THF 
10 (Aldrich) to afford 25 mg (51%) of Compound 358 as a yellow oil. Data for Compound 
358: iH NMR (400 MHz, acetone-de) 7.54 (d. J= 8.4. IH). 7.34 (dd. y = 10.0, 2.8. IH). 
7.14 (m, IH), 7.00 (m, IH), 6.91 (d, 7 = 9.6. IH), 6.88 (s, IH), 6.83 (d. 7 = 8.4. IH), 6.79- 
6.68 (m. 2H). 5.48 (s, IH). 2.13 (s, 3H). 1.99 (s. 3H), 1.27 (s. 3H), 1.24 (s, 3H). 

15 EXAMPLE 259 

(2)-5-(2.4-DinuomhenzvlideneVlJ2-dihvdit>-2. 2.4-trimethvl-5tf-chromenor3.4-flQuinoline 
(Compound 359. .^rtnictuie 45 of S cheme XIH. where r1=r2=H. R3=2.4-difluoroDhenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 2,4- 
difluorobenzyl bromide (0.27 ml. 2.10 mmol) and compound 159 (20 mg, 0.07 mmol) to 

20 afford 1 6 mg (56%) of Compound 359 as a yellow oil. Data for Compound 359: RfsO.44 
(silica gel, 25% EtOAchex); NMR (400 MHz, acetone-d6) 8.43 (m, IH). 7.86 (d. J = 
8 J, 1 H), 7.67 (d, J = 8.5. 1 H), 7.20 (m. 2 H), 7. 11 to 7.03 (m. 3 H), 6.86 (d, J = 8.5, 1 H), 
5.88 (s, 1 H), 5.55 (s. 1 H), 2.1 1 (s. 3 H). 1.29 (bis. 6 H). 

25 EXAMPLE 260 

(Z)-5-(3.4-DifhiorohenzvlideneV1.2.dihvdro-2.2.4-trimethvl-5ff-ch romenor3.4-foninoline 
fComoound 360. structure 45 of Schem e XIH. where r1«r2=H. R3a3.4-difluoroDhenvn 
This compound was prqjared by General Method 6 (EXAMPLE 1 19) from 3,4- 
' difluorobenzyl bromide (0.27 ml. 2.10 mmol) and Compound 159 (20 mg. 0.07 mmol) to 

30 afford 20 mg (70%) ofCompound 360 as a yellow oil. Data for Compound 360: RfsK).44 
(silica gel. 25% EtOAc:hex): ^H NMR (400 MHz. acetone-d6) 7.83 (m, 2 H). 7.66 (d. J = 
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8 J. I H). 7.55 (m. 1 H). 7.31 (m. 1 H). 7.24 (m. 2 H). 7.10 (m. 1 H). 6.85 (d./« 8.5. 1 H). 
5.67 (s. 1 H). 5J5 (s. 1 H), 2.08 (s. 3 H). 1.28 (brs. 6 H). 



10 



EXAMPIJgMl 

(g)-H?-flwrehCTZYli(teneV1 .? 3 4-tetrahvdm.l 7 ^ methvl.5W^ ^^^p ^ 
difluomph^nYl) 

A solution of Compound 159 (20 mg. 0.07 mmol) in EtOAc (10 ml) was stined over 10% 
Pd/C(5mg)atrtunderanamiosphereofH2(l atm)for 15h. The reaction mixture was 
fUteredtlien concentrated in vacHo to afford 14mg(70%)of die U.3.4-tetrahydrx)-2.2.4- 
lrimethyl.5#<oumarino[3,4^]quinoIine as a yellow solid. Accoiding to General Meihal 6 
(EXAMPLE 1 19). from 3-fluorobenzyl chloride (0.17 ml. 1.40 mmol) and 1,2.3.4- 
tetiahydro.2^.4.titraethyMff-coi.marinoI3.4.«]quinoline (14 mg, 0.05 mmol) was obtained 
8.6 mg (46%) ofCompound 361 as a yellow solid. Data for Compound 361: Rf=0.38 
15 (siUcagel.25%EtOAc:hex):lHNMR(400MHz,acetone-d6)7.82(d,y=8.5. 1 H).6.69 
(m. 1 H). 7.62 (d, 7=8.5, 1 H). 7.58 (d, 7 =8.5. 1 H).7.40(m. 1 H), 7.22 (m. 2 H). 7^08 (m. 
1 H).6.97(m. 1 H),6.74(d.y = 8.5. 1 H).6.24(s. 1 H),5.30(brs. 1 H).3.76(m. 1 H). 1.97 
(m, 1 H), 1.55 (m. I H). 1.40 (d. 7 = 6.6. 3 H). 1 JO (s. 3 H). 1.26 (s, 3 H). 



20 



25 



EXAMPLK m 
(Z)-5.(2.6-DiflHorPhenzYlidene)-1?^ihvdnv2.2,4.t«n,.tHy^ 

(Compound 362 ^m,gtBre 45 of .Scheme Yin. wh.^pl^p2-H f ^M-f^^jfi^^r^ ^^^^ 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from o-brorao.23- 
difluorotoluene (0.43 g. 2.1 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 4^4 
mg (16%) OfCompound 362 as a yellow oil. Data for Compound 362: RfeO.45 (silica gel. 
25%EtOAc:hex):lHNMR(400MH2.acetone-d6) 7.83(d.7=8J. 1 H),7.68(d.7«8.5.' 
1 H), 7.35 (m. 1 H). 7.15 (m. I H). 7.04 (m. 3 H), 6.90 (d. 7= 8.5 H, 1 H), 6.87 (d. 7 = 8.5. 1 
H). 5.61 (s. I H), 5.57 (s. 1 H), 2.23 (s. 3 H). 1.32 (brs. 6 H). 
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EXAMPLE 263 

f2t-1.2.-Dihvdro-S.f2.methvlbenzvlidene)-2.2.4 .triinethvl-5W.<hromenor3.^ 
fCompound 363. stnicture 45 of Scheme XHI. where RlaR2=H. R38 2.methvlphenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) ftom archl<Mv>-o- 
5 xylene (0.20 ml, 1 .6 mmol) and Compound 159 (15 mg, 0.05 mmol) to afford 15 mg (76%) 
of Compound 363 as a yellow ml Data for Conqxnind 363: RfeO.45 (silica gel. 25% 
EtOAcrhex); NMR (400 MHz, acetone-de) 8.22(d. J = 8 J. 1 H), 7.82 (d, 7 = 8 J, 1 H), 
7.64 (d, y = 8.5, 1 H), 7.26 to 7.04 (m, 6 H), 6.83 (d, J = 8.5, 1 H), 5.94 (s. 1 H), 5.54 (s. 1 
H), 2.28 (s, 3 H), 2.15 (s, 3 H). 1.25 (brs. 6 H). 

10 

EXAMPLE 264 

fZ>-1.2.-Dihvdro-S-f2.4.6-trime thvlbenzvlideneV2.2.4-triinethvl-5W-chromenor3.4- 
fauinoline rrnmpnnnd 364. stfucftire 4S of Scheme XM. where r1sR2=h. r3b2.4.6. 
trimethvlDhenvn 

15 This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from a- 

chloroisodurene (0.50 g, 3.0 mmol) and Compound 159 (30 mg, 0. 1 0 mmol) to afford 20 
mg (50%) of Compound 364 as a yellow oil. Dau for Compound 364: Rf»0.40 (silica gel. 
25% EtOAc:hex): NMR (400 MHz, CDCI3) 7.65 (d. J = 8.5. 1 H), 7.51 (d. / = 8J. 1 
H), 7. 15 (t. J = 8.5. 1 H). 6.93 (t. J = 8.5. 1 H). 6.88 (s. 2 H), 6.80 (d, J = 8.5, 1 H), 6.65 (d, 

20 J = 8J. 1 H). 5.69 (s, 1 H), 5.50 (s, 1 H), 3.73 (brs, 1 H), 2.28 (s, 6 H), 2.26 (s. 3 H), 2.16 (s. 
3 H). 1.45 (brs. 6 H). 

EXAMPLE 265 

(Z>-9<:hlQro-5-(2JHlifluorobenzvlideneV1.2-dihvdrQ.2.2.4.trimethvl-SW-chroiiienora 
25 nquiooline (Compound 365. stracnire 45 of Scheme XIH. where rUh. R2aCl. R3g2.5. 
difluorophenvn 

This compound was prepared 1^ General Method 6 (E3iAMPLE 1 19) fitom Compound 209 
(40 mg. 0.123 mmol) and a-bromo-2,5-difluorotoluene (414 mg, 2.0 mmol) to afford 10 mg 
(19%) of Compound 365 as a yellow oil. Data for Compound 365: NMR (400 MHz, 
30 acetone-d6) 8.05 (m. IH), 7.87 (s.lH), 7.72 (d. J = 8.5, IH), 7.26 (m, IH). 7.19 (m, IH), 
7.06 (m, IH), 6.90 (d, J = 8.5, IH), 5.94 (s. IH), 5.57 (s, IH). 2.1 1 (s. 3H). 1.32 (br s. 6H). 
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EXAMPIRliM 

(Z>-5-Ben7vlidene.9^hlnr _^ 

fConTPQHnd3(H?.siTuctmt4Sof.Sfh«ni.ym u4^pi ^ RR2^ ff HrhrnYn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) fiom Compound 209 
(40 mg, 0.123 mmol) and benzyl magnesium chloride (614 pL. 0.614 mmol. IM. Aldrich) 
toaffordl0mg(20%)ofC0mpound366asayellowoil. Data for Compound 366: 1h 
NMR (400 MHz. acetone-d6) 7.83 (d. J =2.3, IH). 7.81 (m. 2H). 7.67 (d, 8.4. IH). 7.39 
(m.2H).7.21 (m.3H). 6.84 (d.y= 8.5. IH).5.71 (s. IH). 2.10(s, 3H). 1.34 (brs, 6H). 

.2-dihYdro-2.2.4-trimefhvl-S.p.p^ ^,thvlben7vliH>.n^).S//^hm, 
flquinolinefromPQtind367 srnirnire4Snf.<8rh,m, v m . «,he.^ pl^^ p 2-^|, ° V 
methvlphenY^) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(50 mg. 0.154 mmol) and a<hloro-o-xylere (345 mg. 2.46 mmol) to afford 14 mg (22%) of 
Compound 366 as a yellow oil. Data for Compound 366: 1H NMR (400 MHz. acetone^) 
7.85 (d. J = 2.5. IH). 7.66 (d. 7 = 8.5. IH). 7.17 (m. 2H). 7.1 1 (m. 2H). 6.80 (d. 7 = 8.5. 2H). 
6.55(s. lH).5.73(s. lH).4.98(s, IH). 2.19 (s.3H). 1.29 (brs. 3H). 1.21 (s.3H). 

EXAMPLF.M« 

(?)-g.Pmy)idfnr-9-chloro-1.2w1ihvdro.2.2.dinw.ihy l.<»-.K ^^^ 

fCpmpQU|n136g ^cturc95of.SrhPmeXYVI u,t^p l-2^R4^i>9^^ p 7-i>8 

B»0=ph^Tiy|) 

■mis compound was piepared by General Method 6 (EXAMPLE 1 19) from Compound 313 
(25 mg. 0.080 mmol) and benzyl magnesium chloride (0.802 mL. 0.802 mmol, 1 M solution 
in ether. Aldrich) to affoid 5 mg (16%) of Compound 368 as a yellow oil. Data for 
Compound368: lHNMR(400MHz.acetone-d6)7.86(d.y=7.1. lH).7.79(d.y=2.2. 
IH). 7.63 (d. y « 8J. IH), 7.40 (m. 2H), 7.20 (m. 4H). 6.89 (d. 7= 8.6, IH). 6.78 (d. 7 = 8.4. 
IH). 5.99 (s, IH), 5.70 (d. 7 = 8.3. IH), 1.37 (s. 6H). 
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EXAMPLE 269 
fZW9-Chloro.5.^2.flucMobenzvlidCTeVl^.dihvdro-2^.4-tri^ 

/louinoline fOmmound 3f9. stnicture 45 of Scheme Xm. whtsre rUh. R2=a. r3-2- 
S fluonmhenvn 

This onnpound was prepared 1^ Genera) Method 6 (JEXAMPLE 1 19) finom Compound 209 
(40 mg, 0.123 rnmol) and 2-fluon)ben^Ibnnnide (160 mg. 0.860 mmol) to afford 9 mg 
(18%)ofConipottnd369asayellowoU. Data for Compound 369: 1HNMR(400MHz. 
acetonesi6) 8.32 (m, lH).7.84(d,i= 1.7. lH).7.e9(d.y«8.5, lH),7.26(m,2H). 7.20(d, 
10 ys3.0, IH). 7.18 (m,2H), 6.87 (d, 7 = 8.5. lH).5.97(s, lH).5.57(s. IH), 2.1 l(s.3H). 
1.33 (brs,6H). 

EXAMPLE 270 

fZ)-9-Chloro.5-f3-fluorobe n2vlideneV1.2-dihvdro-2.2.4-trimethvl-5ff-<:hronienor3.4- 
15 /iQuinoline rConmound 37 0. stnicture 4S of Scheme XIH. where R>=H. r2=C1. r3s3. 
fluorophenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(38 mg, 0. 1 2 mmol) and 3-fluorobenzyl chloride (0.23 mL. 1 .9 mmol) to afford 20 mg 
(42%) of Compound 370 as a yellow oil. Data for Conqiound 370: NMR (400 MHz, 
20 acetone-d6) 7.85 (d, y = 2.3, IH). 7.69 (d. / « 8 J, IH). 7.66 (m. IH). 7.52 (d. J = 7.7, IH), 
7.41 (m, IH), 7.25 (m, 2H). 7.01 (m, IH), 6.87 (d, J» 8.4, IH), 5.73 (s, IH), 5.57 (d, /= 
1.2, IH), 1.45-1.35 (br d, 6H). The C(4) m^yl is obscured by the acetone multiplet. 

EXAMPLE 271 

25 f£yZW5-Benzvlidene-9-fluoro.l.2wiihvdio.2.2.4-trimethvl.Stf.chi<mien or3.4-flauiM^ 
fComtwund 37L structure 45 of Scheme XIIL where r1=H. r2=R R3=Dhenvn 
This compound was prqnred by General Method 6 (EXAMPLE 1 19) from Con^nd 207 
(79 mg, 0.25 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 20 
mg (19%) of Compound 371 as a yellow oil, as a 2:1 Z/£ mixture. Data for Compound (Z)- 

30 371: 1h NMR (400 MHz. acetonc-dfi) 7.80 (d, J = 7.7. IH). 7.6 (m. 2H), 7.39 (uJ = 7.8, 
IH), 7.23 (m, 2H), 7.15 (m. IH), 7.08 (m, IH), 6.95 (m, IH), 6.83 (dd, 7 = 8.4, 2.8. IH). 
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5.70 (s. IH). 5.55 (d. 7 = 1.2. IH). 2.10 (s. 3H). U5-1.25 (br d. (5H). TTie characteristic 

signals for (£).371 are: 6J3(s. lH).5.04(s. IH). 1.94(d.y« 1.2.3H). 1.33(s.3H) 100 
(s. 3H). 




This compound was piepared by GencnU Method 6 (EXAMPLE 1 19) f«,m Compound 208 

(55 mg. 0.18 mmol) and LOMbenzylmagnesium chloride in Et20(Aldrich) to afford 11 
10 ing(17%)ofCompound372asayeIlowoil. Data for Compound 372: 1hnMR(400 
MH2,acetoneHJ6)7.86(dd,y«8.7.6.2. lH).7.80(d.7=7.6.2H),7.6I (d,/=8.4. IH) 
7.40(appt./=7.8,2H).7.20(m. lH).7.05(m. lH).6.86(m. 1H).6.83 (d.y=8.4. IH) 
5.71 (s. lH).5.55(d,y= 1.1. 1H),2.11 (s,3H). 1.40(brs.6H). 

EXAMPLF m 

fCompound 373 stnirfiire 45 afS^^^ XHI. wh«n. pl^R R2^^ff, ^^^ Y . R^gnhenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) fiom Compound 314 
(55 rag. 0.18 mmol) and 1-0 Mbenzylmagnesium chloride in Et20(Aldrich) to afford 11 
20 mg(17%)ofCompound373asayellowoiI. Data for Compound 373: 1hNMR(400 

MHz. acetone-d6) 7.79 (d. J = 7.6. 2H). 7.53 (d, 7 « 8.5. IH), 7.4-7.2 (m. 5H). 6.84 (m. 2H). 
5.67 (s, IH). 5.55 (s. IH). 3.82 (s. 3H). 2.1 1 (s. 3H). 1.35-1.30 (br s. 6H). 

^ (^-^-FiMffnvl , ?-f1ihY<ifP-2.2.4-trimfthv!-5.r2.m.thviK.n^lj^ Pn^ ^^^^ ^ 
mgthYlptwny)) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 207 
(34 mg. 0. 1 1 mmol) and freshly prepared 1.0 M 2-methylbenzyi magnesium chloride in 
30 Et20 to afford 30 mg (70%) of Compound 374 as a yellow oil. Data for Compound 374: 
lHNMR(400MH2.acetone-d6) 8.20(d.y=7.9. IH). 7.64 (d.y = 8.5. IH). 7.58 (dd.y= 
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10.0, 2.9, IH), 7.26 (app t, 7 = 7.6, IH). 7.19 (d, /= 7.4, IH), 7.14 (m, 2H), 6.94 (m, IH), 
6.84 (d, 7 = 8.5. IH). 5.95 (s. IH). 5.55 (d.y » 1.1, IH), 2.28 (s. 3H). 2.14 (d.y a 1.1. 3H). 
1.35-1.30 (brs,6H). 

5 EXAMPLE 27S 

fZV<«Fluoro-1.2-dihvdro-2.2.4-triinetlwl.5.f2-inethvlb^ 

Alquinolinc fCompound 37S. stmctuie 45 of Scheme xm. where Rl=flii oro. r2=H. R3rf. 
methvlDhenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) fironi Conqxnind 208 
10 (31 mg. 0.10 mmol) and freshly prepared 1.0 M 2-inethylbenzyl magnesium chloride in 
Et20 to afford 32 mg (80%) of Compound 375 as a yellow oil. Data for Compound 375: 
lHNMR(400MHz,acetonc.d6) 8.19(d,y=7.9, lH),7.86(dd,y=8.8,4.2, 1H),7.61 (d. 
7 = 8.5, IH), 7.28 (app t, 7= 7.6. lH),7.20(d,7=6.9, lH),7.15(m, lH),6.94(dd,7=9.6, 
2.7, IH), 6.86 (m,2H), 5.97 (s, IH), 5.55 (d, 7 = 1.2, IH). 2.28 (s, 3H), 2.14(s,3H), 1.35 
IS (brs,6H). 

EXAMPLE 276 

fZ)-l,2-Pihvdro-9.methoxv-2.2.4.trimethvl.5-r2.methvlh«nzvlideneVSW^ hromenof3.4. 
nouinoline fComnound 376. stmcture 45 of Scheme XIH. where R Uh. R^^methoxv. 
20 R3=2-methvlnhenvn 

This compound was prepared by General Method 6 (EXAMHf 1 19) fmrn Cbnqx>und 314 
(55 mg, 0. 1 8 mmol) and 1 .0 M benzyhnagnesium chloride in EqO (Aldrich) to affoid 1 1 
mg(17%)ofConipound373asayellowoil. Data for Conqwund 373: 1hNMR(400 
MHz. aoetone-d6) 8.23 (d. 7 = 7.8. IH). 7.64 (d. 7 = 8.5. IH). 7 J7 (m, IH), 7.30 (m. IH). 
25 7.15(m.2HX7.04(d.7«8.6. lH),6.82(d.7«8.4. lH).6.77(dd,7=8.6.3.0. lH).5.92(s. 
lH).5.53(d,7= 1.2, IH), 3.82 (s,3H). 2.27 (s.3H). 2.14 (s.3H), 1.35(brs.6H). 

(Z)-5-Benzvlidene.9.fluoro.l.2^ihvdrD.2.2.4.n.tetramethvl.Sff-chromeno r3.4-flquin 
30 (Compound 377. structure 95 of Scheme XXVI. where r1-28r4 ,r688H. r3=P. rS=r7- 
98methvl.Rl(^envn 
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This compound was piepared by General Method 6 (EXAMPLE 1 1 9) from Compoimd 315 
(28 mg. 0.087 mmol) and 1 .0 M benzylmagnesium chloride in Et20 (Aldrich) to affoni 19 
mg (56%) of Compound 377 as a yellow foam. Data for Compound 377: 1hNMR(400 
MHz.acetone-d6) 7.79 (d.y= 7.6. 2H), 6.63 (dd.J= 11.4.2.9. lH),7.39(appt.y=7.8. 
5 2H). 7.25 (m, 2H). 6.97 (m, IH). 6.68 (s. IH). 5.74 (s. IH). 5.52 (d, / « U, jh). 2.61 (s, 
3H), 1.97 (s. 3H). 1.33 (br s. 6H). 



10 



IS 



20 



25 



EXAMPLE 278 

™-M4^lorophenvlV1.7 ^ 4-tetnihvdr.>.2^ ^ iniethvl.W-rhnnmenor3.4./1U. 

To a solution of Compound 164 (EXAMPLE 64) (220 mg. 0.6 mmol) in 6 mL of THF at - 
78 OC was added 1.6 M n-BuLi hexane solution (I mL. 1.6 mmol), followed by di-r-butyl 
dicarbonate (0.7 g, 3.2 mmol) in 2 mL of THF. The reaction mixture was wanned to it and 
stirred for 15 h. then was quenched with 2% NaOH aqueous solution. The mixture was 
extnicted with EtOAc (2 x 30 mL) and was concentrated. Chromatography of the crude 
residue on a silica gel column using 10 % EtOAc/hexane as solvent affoixied the N-Boc 
Compound 164 (87 mg) in 30 % yield in addition to 60 % of the starting material (132 mg). 
The N-Boc material (40 mg. 0.082 mmol) in methanol (20 mL) at -78 oc was treated with 
03 for 3 min and then with metfiyl sulfide (0.5 mL) for 30 min. Removal of solvem and 
chromatography of die crude mixture afforded a colorless oil. which was treated with excess 
TFA (0.5 mL) in I mL of CH2CI2 for 60 min. TTie reaction was quenched with 2% NaOH 
(5 mL) and was extracted widi EtOAc (2 x 30 mL). Removal of die solvent and 
chromatography again provided 15 mg (47%) of Compound 378 as a yellow oil. Data for 
Compound 378: lHNMR(400MHz.acetonesl6)7.86(d.y=8.8. 1 H).7.61 (d.y=7.7. 1 
H).7.40(s. 1 H).7.04(t.y=7.7. 1 H). 6.99 (d, 7=8.8, 1 H). 6.90 (t,i = 7.7. 1 H).6.82(d. 
y « 7.7. 1 H). 6.38 (bs. 1 H). 2.65 (d, 7 = 15.2. 1 H). 2.44 (d. 7 = 15.2. 1 H). 1 .97 (s. 3 H). 
1.37(s.3H).1.27(s,3H). 
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EXAMPLE 279 
(/y5V5-(4-atoroi)henvlV1.23.4.tetrahvdro.2^.3.te^ 

quinolinone fCompound 379. stnicture 98 of Scheme YXVIH. whe« B a4^hlomnhi>nv| 

S To a suspension of 40% NaH in mineral oil (10 mg, 0.25 mmol) in THF (1 mL) was added a 
solution of (A/5)-l-(^lmtoxycart)onyl)-5K4-dilonq)henyl)-l^,4-tBtnhydn^ 

•chroineno(3.4-/]-4-quinolinone (structure 96 of Scheme XXVIII, where Rb4- 
chlorophenyl, Rismethyl) (lOmg. 0.02 nunol) and access Mel (0.1 mL). The reaction was 
stirred at rt for 2 h and was quenched with water ( 1 mL), and extracted with EtOAc (2x5 

10 mL). Removal of solvnit provided the crude mixture, which was treated with TFA (0.2 mL) 
in dichloromethane ( 1 mL) for 60 min. Chromatography of the crude mixture on a silica gel 
column using 15 % EtOAc/Hexane as solvent afforded 6.5 mg (78%) of Compound 379 as a 
colorless oil. Data for Compound 379: NMR (400 MHz. CDCI3) 7.73 (d, J= 8.7, 1 H), 
7.49 (d. y = 7.7. 1 H). 7.30 (s. I H), 7.13 (s. 4 H), 7.04 (t, J = 7.7, 1 H), 6.91 (t. 7= 7.7, 1 H). 

15 6.83 (d. J = 7.7. 1 H). 6.71 (d. / = 8.7. 1 H), 4.28 (s. 1 H), 1.29 (s. 3 H), 1.20 (s. 3 H). 1.13 
(s,3H), 1.03(s.3H). 

EXAMPLE 280 

(/?/^S-(4-ChlQrc>phenvlV1.2-dihvdro-2.2Hiimethvl.5g^nmienol3.4.n^qiimAlip.. 

20 (Compound 380. strucnire lA of Scheme XXIX. where Ra4^1ninnhiinvl^ 

To a soluUon of Compound 379 (EXAMPLE 279) (10 mg, 0.025 mmol) in toluene (1 mL) 
at -78 OC was added 0.5 M DIBAL toluene solution (0.1 mL, 0.05 mmol) and the resulting 
mixnire was warmed up to rt The reaction mixture was quenched widi water (1 mL) and 
was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography of the 

25 mixture on a silica gel column afforded 6.8 mg (70%) of 5-(4-chlOT(9henyl)-1 .2,3.4- 

tetrahydro-4-hydroxy-2,2-dimethyl-5/r-chromeno[3,4-^quinoline as a colorless oil, which 
was treated in dichloromethane (1 mL) with a catalytic amount of TsOH for 3 h to provide 
4.1 mg (63%) of Compound 380 as a colorless oil. Data for Compound 380: iR NMR 
(400 MHz. acetone-d6) 7.60 (d, J = 7.7. 1 H), 7.52 (d, i s 8.5. 1 H). 7.27 (d, 7 = 8.6, 2 H), 

30 7.25 (d. y = 8.6. 2 H). 7.01 (t, 7 = 7.7. 1 H). 6.89 (t, J = 7.7 Hz,l H), 6.81 (d. J = 7.7, 1 H), 
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6.67 (d. y = 8.5. 1 H). 6.57 (s. 1 H). 6.33 (d.y = 10.0. 1 H). 5.57 (d. 7 . 10.0. 1 H). 5.55 (bs 
IH). 1.32(s.3H). 1.30(s,3H). 



EXAMPTRMI 

(^H^MA:^0-H4.rhlorophenYlVl .?, ^ 4.refn.hvdnw. . ^>^^->^yI <ff -ch p 1 fj T 

auinolinone fCompound 381. stnicture S3 of vy. where , 

This compound (0.7 mg) was prepared by HPLC separation of theenantiomeis of 
Compound 381 by a chiral column. Chiracel OD-R. using a 9: 1 mixture of methanol and 
water as mobile phase. n>e optical purity of Compound 381 was determined by HPLC to be 
>90%e.e.;ta]20p_+ioj (MeOH). 



EXAMPLK ^ 2 

(•H/?M^ , y/)-5-f4-nilomnhl»nvlVl ? ^ ^rr >n''Y-' t)-2.2.4-rrim..hyl.<>tf.chmn,.nnf ^ 

mm]mm fCftmnoimd W ^tmctun. s% nrsu^ xv. when. R^d^hi^ nrlrnYl 

This compound (1 .5 mg)was prepared by HPLC separation of the enantiomcis of 
Compound 235 by a chiral column. Chiracel OD-R. using a 9: 1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 382 was determined by HPLC to be 
20 68% e.e.; lajZOp = . ^3 (MeOH). 



EXAMPLE 

f/yy)-5^4-rh|orpphenYlV1.234-trtn.hvdm-29.^in.^,,YF < ff - chm^^^ 
fluinolinpn,(Cpmpo„nd383.stn,cn.n.4AnfSrh«n.vvnry , t, n T p ^,^,^^., 
This compound (0.63 mg. 3%) was prepared in a manner similar to that described for 
Compound 234 (EXAMPLE 134) fixmi Compound 380 (EXAMPLE 280) as a coloriess oil. 
nie major product (41%) was Compound 378 (EXAMPLE 278). Data for Compound 383: 
lHNMR(400MHz,CDCl3)7.62(d.y«8.3. 1 H). 7.60 (d. 7 =7.7. 1 H). 7. 1 7 (d, 7=8.6. 
2H).7.09(d.y=8.6.2H).7.06(t.J=7.7. 1 H). 6.94 (t. 7=7.7. 1 H).6.83^S.80(m.2H). 
6.26(s. 1 H).3.88(bs. 1 H).3J5(d.y=20.0, 1 H).3.n (d./= 10.0. I H). 1.33 (s.3H). 
1.32 (s. 3 H). 
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EXAMPLE 284 

W5)-3-f 3-Fluorobeiizvl>-5-f3-fluorobenzvlideneV 1 .2.3.4-tetrahvd ro-3-hvdrr«y.'?,2 ,4- 
triinethvl-5//-chromenor3.4.flQuinoline fComnound 384. stnieture ilA n f Seheme XYY 
where RlgR2=H. R3=3.fluorophenvn 
S WSW1^.4-Tetrahvdro-2^.4-triniethvlccmmarinof3.4.fl-3^iiinoli^^ rs micture 7A nf 
Scheme XXX. where Rl=R2gm. This amipoimd was prepared by the same Bo^^ 
protection/hydroboration/oxidation/deinotection procedure as described in the synthesis of 
Conqwund 234 (EXAMHf 134) from Compound 159 (EXAMPLE 59) (440 mg. 2.0 
mmol) to afford 98 mg (16%) of (JC/5)-1.23.4^etrahydro-2^.4-trimethylcoumarino[3,4-/]-3- 
10 quinolinone as a yellowish oil. Data for (JV5)-l,2^,4-tetrahydro-2.2,4- 

triniethylcoumarino(3,4-y]-3-quin(4in(me: NMR (400 MHz, CDCI3) 7.95 (d, J = 8.6, 2 
H), 7.38 (I, J = 8.2. 1 H). 7.31-7.24 (m, 2 H), 7.16 (d, 7 = 8.5. 1 H). 5.29 (q. 7 = 7.4. 1 H), 
3.94 (bs. 1 H), 1.56 (s. 3 H). 1 .48 (d. 7 = 7.4, 3 H), 1.22 (s, 3 H). 

15 fJg/.y>-3-f3-FlucrobenzvlV5-r3-fluorobenzv lideneV1.2.3.4-tetrahvdro.3-hvdioxv-2.2.4. 
trimethvl-5tf-chro inenor3.4-flquinoline fComoound 384. stnicture 8A of Scheme XXX. 
where R1=R2=H. R3=3.fluomphenvl^ To a solution of (^5)-l ,2.3,4-tetrahydro-2.2.4- 
trimethylcoumarino[3,4-y]-3-quinolinone (3 mg, 0.01 mmol) in ether (3 mL) at rt was added 
the freshly prepared a 0.5 M 3-fluorobenzylmagnisium chloride ether solution (0.5 mL, 0.25 

20 mmol) and the resulting mixture was stirred at rt for 2 h. then was quenched with water (5 
mL). The mixture was extracted with EtOAc (2x5 mL) and was concentrated and purified 
by silica gel chromatography to afford the intermediate, which was treated with TsOH (5 
mg) in dichltMomethane (1 mL) for 60 min. The reaction was quenched with 2% NaOH (5 
mL) and was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography trf 

25 the mixture afforded 3.0 mg (59%) of Cbmpound 384 as a colorless oil. Daufor 

Compound 384: NMR (400 MHz, CDQs) 7.71 (d, 7 = 7.8. 1 H), 7.63 (d. 7 = 1 1 .0. 1 
H),7.51 (d,7 = 8.4, 1 H). 7.40 (d, 7 =7.8, 1 H).7.33 (td, 7 =7.8. 6.2, 1 H), 7.28-7.18 (m, 3 
H), 7. 1 3-6.92 (m, 5 H), 6.65 (d, 7 = 8.3, 1 H), 5.89 (s, 1 H), 3.73 (q. 7 = 6.8, 1 H), 3.66 (s, 1 
H),3.08(d,7s 14.2, 1 H),2.97(d,7» 14.2, 1 H),2.79(s, 1 H), 1.33 (s,3H), 1.29(d,7s 

30 6.8,3H), l.]8(s,3H). 
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EXAMPLE MS 

(^y)-3.5-D,WT ? 3 4-retn.hY(tr^3-hvdroxv.? ? 4-rrin«thv..S>/..4»^n ^^ I 
flqMipoline (rOffllvniN mofm 9A Of Srhem^ Xm wh>^ 1.| , 2 «h PS^^-i^^T Yn 
To a solution of (iV5).U3.4-tetrahydio-2.2.4.triniethyIcouinarino[3.^^^ 
5 (EXAMPLE 284) (4 mg, 0.01 mmol) in ether (3 mL) at rt was added! .6 M n-BuLi hexane 
solution (0.05 mL. 0.08 mmol) and the resulting mixture was stirred at it for 2 h. then was 
quenched with water (5 mL). The mixture was extracted with EtOAc (2 x 5 mL) and was 
concentrated and puiified by silica gel chromatography to affoid the intennediatc. which 
was treated with Et3SiH (0.05 mL) and TFA (0.05 mL) in dichloromethane (1 mL) for 60 
min. The reaction was quenched with 2% NaOH (5 mL) and was extracted with EtOAc (2 x 
5 mL). Removal of solvent and chromatography of the mixture afforded 0.8 mg (20%) of 
Compound 385 as a coloriess oil. The relative stcreochemisto' of this compound was not 
detennined. Data for Compound 385: NMR (400 MHz. CDCI3) 7.61 (d.7=7.8. 1 H), 
7.44(d./«8.3Hz. 1 H).7.14(t.y = 7.8. 1 H), 6.98 (1. 7 = 7.8, I H). 6.94 (d. 7 =7.8. 1 H). 
6.53 (d. J = 8.3. 1 H). 5.53 (dd. 7 = 10.3. 3.5. 1 H). 3.42 (bs. 1 H), 2.94 (q. J = 7.0. 1 H). 
2.65 (s. 1 H). 1.88-1.63 (m. 2 H). 1.53-1.22 (m, 10 H). 1.44 (d./ = 7.0. 3 H). 1 J3 (s. 3 H). 
L08 (s. 3 H). 0.94 (t. / = 7.2. 3 H). 0.87 (t.y = 7.2. 3 H). 

example;^ 

2^ Wy)-?-Butvl-l , ? ^ 4.retmhYdro.2,? 4-rrimrfhvl.5//^h«^non ^fl .._ ^,in„|„ ^„^ 
(CompQund 386, ^.rmr. ^0^ or 11 A nf!U^ y^n. ^ P Up2^h | ^3-. 

Toasolutio„of(/VS).l-^butoxycart)ony^lA3.4.tetrahydro.2A4-trimethykoumaIm^ 
yj-3-quinolinone (stnicture 6A of Scheme XXX. where R1«r2«h. an intermediate fiom 
EXAMPLE 284) (4 mg. 0.012 mmol) in THF tl mL) at -78 oc was added I.6M n-BuLi 

25 hexane soluUon (0.016 mL. 0.024 mmol) and die resulting mixture was wanned up slowly 
to -20 OQ then was quenched with water (0.5 mL). Removal of solvent provided die crude 
product, which was treated widi TFA (0.05 mL, 0.65 mmol) and EtsSiH (0.1 mL. 0.65 
mmol) in dichloromediane ( 1 mL) for 60 min. The reaction was quenched with 2% NaOH 
(2 mL) and was extracted with EtOAc (2 x 5 mL). Removal of solvent and chromatography 

30 oftiieresidueafforded0.7mg(17%)ofCompound386asacolorIessoil. Therelative 
stereocheraistiyofCompound 386 was not detennined. Data for Compound 386: 1h 
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NMR (400 MHz, CDCI3) 7.63 (d, 7 = 7.7, 1 H). 7.51 (d. 7 = 8.2. 1 H), 7.16 (t, 7 = 7.7. 1 H), 
7.01 (t.y = 7.7. 1 H), 6.96 (d.y« 7.7, 1 H), 6.74 (d. 7*8.2. 1 H). 5.32 (dd, i « 10.1 and 1.0. 
1 H). 3.66 (q. J = 7.2. 1 H). 1.98-1.90 (m. 1 H), 1.58-1.18 (m. 5 H). 1.48 (s. 3 H). 1 .44 (d, J 
= 7.2. 3 H). 1.20 (s. 3 H). 0.89 (t. J = 7.3, 3 H). 

5 

EXAMPLE 2g7 

fComnound 387. stnicture 18A of Sch eme XXXIH. where RI=r2:=R R3=phenvn 
This compound, along with Conqwund 388 (EXAMPLE 288). was prepared by the same 

10 Boc-protection/hydrobmation/oxidation/deinotection procedure as described In the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 161 (EXAMPLE 61) (40 mg. 0. 1 1 
mmol). Compound 387 (4.0 mg. 10%) was obtained as a colorless oil. Data for Compound 
387: iH NMR (400 MHz. CDCI3) 7.59 (d, 7 = 8.3. 1 H). 7.57 (d, J = 7.6. 1 H). 7.2 1 -7. 1 2 
(m, 5 H). 7.05 (t, 7 = 7.6, 1 H). 6.92 (t. 7 = 7.6, 1 H), 6.86 (d, 7 = 7.6, 1 H), 6.83 (d. 7 = 8.3. 

15 1 H).6.37(s. 1 H).3.72(bs. 1 H).3.41 (q,7 = 7.5. 1 H). 1.50 (d, 7 = 7.5. 3 H). 1.45 (s,3H). 
1.17 (s. 3 H). 

EXAMPLE 288 

(^/■y-4/.5MV1.2.3.4-Tetrahvdro-2.2. 4-trimethvl-5-nhenvl-57/-chromenof3.4-n-3-ouino1inQne 
20 (Compound 388. strucnire 17A of Scheme XXXin. where r1=r2 8H. R3=nhenvh 

This compound, along with Compound 387 (EXAMPLE 287). was prepared by the same 
Boc-protection/hydrobmation/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 161 (EXAMPLE 61) (40 mg. 0.1 1 
nunol). Compound 388 (7.3 mg. 18%).was obtained as a white poweder. Data fm 
25 Compound 388: mp 108-1 10 °C\ IR (neat) 3358. 2972. 1720. 1473, 1292, 1213, 752; 

NMR (400 MHz, CDQa) 7.66 (d, 7 = 7.7, 1 H). 7.64 (d, 7 = 8.2, 1 H), 7.20 (s, 5 H), 7.06 (t, 
7 = 7.7, 1 H), 6.95 (t, 7 = 7.7, 1 H). 6.83 (d, 7 = 8.2. 1 H). 6.77 (d. 7 = 7.7, 1 H), 6.39 (s. 1 
H). 3.72 (bs. I H), 3.58 (q. 7 » 7.4, 1 H), 1 .44 (s, 3 H), 1.23 (s, 3 H), 0.80 (d, 7 = 7.4, 3 H): 
13c NMR (100 MHz, CDCI3) 214.4, 151.0. 143Z 139.3, 131.1, 128.9, 128.8. 128.6, 
30 128.5, 123.4, 122.7, 122.2, 122.1. 122.0, 118.3, 116.6,75.4,60.2,43.9,28.1.27.3, 16.3. 
Anal. (C25H23NO2-3/4H2O) C, H, N. 
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EXAMPLE Mg 

f2)-f^fy)-H3-flporpt>epy,vlideneVl^J.4-tetfahvdrcK2,2.4-fr^ 

Buinolinpnc (Compownd 389. stnicture 19A of Scheme XYYTy. whew. K 1=^ 2^1 ^ p3-n 
fluoronhenyn 

To a solution of (i^/S>^^butoxycaIt»nyl-l A3,44etrahydro-2A4-irimethyteoum 
/]-3^inolinone (stiucture 6A of Scheme XXX, where r1=r2=h. an intermediate from 
EXAMPLE 284) (10 mg. 0.025 mmol) in THF (1 mL) at -78 OC was added freshly prepared 
1 .0 M 3-nuorobenzylniagneshim bromide (0.06 mL. 0.06 mmol) and the reaction was 
slowly wamied up to it and was quenched with water (1 mL). The mixture was extracted 
with EtOAc (2 X 5 mL) and was concentrated to provide the crude inteimediate, which was 
treated with excess TFA (0.2 mL) in dichloiomethane (1 mL) for 30 min and then quenched 
with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL). concentrated 
and chromatographied to afford 6.0 mg (60%) of Compound 389 as a yellowish oil. Data 
for Compound 389: IR (neat) 3356. 1716, 1604. 1469. 1251; NMR (400 MHz. 
CDC13) 7.73 (d.y = 7.8. 1 H),7.70(d,y= 11.1. 1 H). 7.60 (d. 7 = 8.3. I H). 7.42 (d. 7 = 7.8, 
1 H).7.31 (td. 7 = 8.0 and 6.2. 1 H). 7.22 (d, 7= 8.1. 1 H). 7.18 (d. 7= 7.0. 1 H). 7.08 (t,7J 
7.1. 1 H). 6.94 (td. 7= 8.4 and 2.4. 1 H). 6.85 (d. 7 = 8.3, 1 H).5.87(s. 1 H).4.33(q,7« 
7.3. 1 H).3.78 (s. 1 H). 1 .56 (d. 7 = 7.3. 3 H). 1.51 (s.3H). 1.24 (s.3H); 13CNMR(100 
MHz, CDCI3) 2.14.0. 162.4(d.7 = 244.0Hz), 152.3, 147.0, 144.2. 137.2(d,7=8.1 Hz), 
129.8 (d, 7 = 8.8 Hz), 128.7. 128.0. 125.4. 124.2. 123.0. 122.6. 122.4. 121.9, 121.8. 118.1. 
116.5. 115.8(d.7=23.1 Hz). 114.1, 113.8 (d. 7= 21.1 Hz). 60.1.44.9. 27.7. 27.2. 17.4. A 
minor 1 .0 mg (<10%) product was also isolated and identified as (£HJ8/5)-5:(3. 

nuorobenzylidene).I.2,3,4-tetrahydro-2A4-trimethyl-5^-chromeno[3.4-/1.3-quinolinOT^^ 
lHNMR(400MHz.CDCl3)7.78(d,7 = 7.9. 1 H), 7.70 (d, 7 = 8.7, 1 H).7.67(d.7= 10^2, 
1 H). 7.42 (d. 7= 7.8. 1 H). 7.35-7.26 (m. 3 H). 7.21 (d.7 = 8.1. 1 H),7.10(t,7 = 8.2, 1 H), 
6.97 (td. 7 = 8.4 and 2.4. 1 H).5.80(s. 1 H). 4.28 (q. 7 =7.3. 1 H),3.55(bs, 1 H), 1.88 (s.3 
H). 1 .76 (d. 7 = 7.3. 3 H). 1 .33 (s. 3 H). 
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EXAMPLE 290 

(^5-4/.6HV1.2J.4-Tetrahvdfo.2.2.4-trimethvl-6.pht mvl-5WM«>chmme^ 
qyinolinonc ^Compound 390. smictnre 23A of Sdiwne x xxv. whem r l=ph.^Y l)) 
12-Dihvdro-22.4-triiiiethvl-10-isocouniariimr3.4-/lgu in fConmoand 21A. SAmm» 
5 2QQQQ This compound was prepared by General Method 8 (EXAMPLE 138) ftom 7- 
ainino-3,4-benzocounurin to afford l,2-dihydro-2,2,4-triinethyl-10.isocouinarino[3,4- 
/Iquinoline (130 mg, 0^2 nunol. 60%) as a yellow solid. Data for l^-dihydro-2^.4- 
triroethyl-10-isocouinarino[3.4-/Iquinoline: mp 197-199 OC; IR (KBr) 3350, 2960. 171 1. 
1608. 1566, 1468 and 131 1; NMR (400 MHz. CDOs) 8.20 (d. J = 7.6, 1 H), 8.10 (d. J 
10 = 7.6, 1 H), 7.83 (d. y = 8.6, 1 H). 7.77 (t, 7 = 7.6, 1 H), 7.44 (t. J = 7.6, 1 H). 6.64 (d. J = 
8.6, 1 H). 5.88 (bs, 1 H). 5.38 (s, 1 H), 2.39 (s, 3 H), 1 .29 (s. 6 H); 13c NMR (100 MHz, 
CDQa) 161.5, 149.6, 146.9. 136.6, 134.8. 130.4, 128.3, 126.6, 122.8, 1208, 1 19.0. 1 1 1.1. 
109.6,108.6,51.7.30.4, 23.6. 

).2-DihYdro-2.2.4-triTnethvl-6-nhenvl-5 f/.isochrometior3.4.flquinoline fstnicture 22A nf 
Scheme XXXV. where R 1 sphenyl) This compound was prepared by General Method 5 
(EXAMPLE 60) from I,2-dihydrD-2,2,4-trimethyl-10-isocoumarino[3,4-/Jquinoline (60 mg, 
0.20 mmol) and bromobenzene (157 mg. 1.0 mmol) to afford 60 mg (85%) as a colorless 
oil. Data for l,2-dihydro-2.2,4-trimethy|.6-phenyl.5A^-isochronjeno(3,4-/lquinoline: 
20 NMR (400 MHz, CDCI3) 7.60 (d. J = 7.7, 1 H). 7.44 (d, 7 = 8.3, 1 H), 7.43-7.30 (m, 7 H), 
7.10 (t. J = 7.7. 1 H). 6.73 (d. / = 7.7. 1 H), 6.04 (s, 1 H), 5.22 (s, 1 H), 3.87 (bs, 1 H), 2.1 1 
(s. 3 H), 1.26 (s, 3 H), 1.23 (s, 3 H); l^c NMR (100 MHz, CDQs) 152.0. 146J, 145.2, 
139.6, 132.9, 131.6. 129.3. 128.6. 128.4, 125.9. 125.6. 123.5. 121.2, 113.9. 1112. 108.5, 
80.1,51.4, 30J, 30.1,23.5. 

25 

(^y-4/.faVl,2.3.4-Tetrahvdro-2.2.4-trimethvl.6-i»henvl-S H.isochromenor3.4.fl-3. 
quinolinone This compound was prepared by the same Boc- 

protection/hydroboration/oxidation/deprotection procedure as described in the synthesis of 
Compound 234 (EXAMPLE 134) from l,2-dihydro-2A4-triniethyI-6-phenyl-5//- 
30 isochromeno[3.4-/)quinoline (30 mg, 0.085 nmiol). Compound 390 (2.2 mg. 7%) was 
obtained as a colrarless oil, along with xx mg (14%) of Compound 391 (EXAMPLE 291). 
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Data for Compound 390: NMR (400 MHz. CDaj) 7.65 (d./« 7.8. 1 H).749(d J- 
8.4. 1 H). 7.37 (t. 7=7.8. 1 H). 7.30 (s. 5 H). 7. 1 9 (t. 7^7.8. 1 H). 6.89 (d. 7^ 7 8 1 H) " 
6.38(d.7 = 8.4. 1 H).6.14(s. 1 H). 3.83 (q. 7 =7.5. 1 H).3.67(bs. I H). 1.41 (s.3H). IW 
(d, 7 = 7.5. 3 H). 1.12(8. 3 H). 
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EXAMPLE y J 

m-^MM ,7 ^ 4-Tetnihvdn>-7 ? 4^niethvi Ap t.y ny |.5H.i«v.hm^.n»p ^ ^ 
flMinglinftiif <rmimia 391 . smirmn- taa nfsrt,^ v yxv. wh.». p i^ ,,^..^ 

Compound 391 (4.4 mg. 14%) was obtained as a coloriess oil along with Compound 390 as 
described above (EXAMPLE 290). Data for Compound 391: IR (neat) 3358, 1716 1614 
1471. 1439. 1030;lHNMR(400MH2.CDCi3)7.66{d,7 = 7.7. 1 H). 7.53 (d. 7= 8 3 1 ' 
H).7.35(s.5H),7.34(t,7.7.7. 1 H). 7.15 (t. 7= 7.7, 1 H), 6.79 (d, 7 = 7.7. 1 H),6.12(s, 1 
H),3.82(q.7«7.3. 1 H).3.66(bs. 1 H). 1.41 (s.3H). 1.23 (s.3H). 1.14 (d. 7 = 7.3. 3 H). 



EXAMPLE Vn 

5-fBepzY|jdene)-l .2.'^ 4-tetrahvdm.7 , ?.4.triinethYl-SW.. 
minolinone fComnn nnrt 392 ctnirtiiro lOA ^ts^^^ vwwmt . 
R3=phenvn 

To a solution of (/J/5)-l-NbutoxycarbonyI-l A3,4.,etrahydio-2.2,4-,rimethylc^^^^ 4- 
20 /]-3-quinolinone (structure 6A of Scheme XXX. where r1«r2=h. an intennediaie from 
EXAMPLE 284) (10 mg, 0.025 mmol) in TOP (1 mL) at -78 oc was added 1.0 M 
benzylmagnesium bromide (0.06 mU 0.06 mmol) and the reaction was slowly wanned up to 
rt and was quenched with water (1 mL). The mixture was extracted with EtOAc (2 x 5 mL) 
and was concentrated to provide the cmde mtennediate. which was treated with excess TFA 
(0.2 mL) ui dichloromethanc (1 mL) for 30 min and then quenched with 5 % NaOH (5 mL). 
The mixture was extracted with EtOAc (2x10 mL). concentrated and chromatographied to 
afford 3.8 mg(40%)ofCompound392asacoloriessoiI. Data for Compound 392: IR 
(neat) 3354. 1716. 1469. 1261. 1045: NMR (400 MHz, CDCI3) 7.81 (d. 7= 7.3. 2 H). 

7.72(d.7» 7.7. lH).7.59(d.7 = 8.4.1 H). 7.39 (t.7=7.3.2H).7.24-7.18(m.2H). 7.17 
(d.7=7.7. 1 H).7.08(t,7 = 7.7. 1 H). 6.83 (d. 7= 8.4. 1 H).5.91 (s. I H). 4.37 (q. 7 =7.3. 1 
H). 3.76 (s. 1 H). 1.57 (d, 7= 7.3. 3 H). 1.51 (s. 3 H). 1.24 (s. 3 H); 13c NMR (100 MHz. 
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CDCI3) 2.14.1. 152.7. 146.0. 144.2. 135.1. 129.5. 128.6, 128.5. 127.1. 124.2, 122.8, 122.4. 
122.2. 121.8, 121.7, 117.8, 116J, 115.4,60.1,44.9,27.7.27.2. 17.4. 



5 fJg/^f.5uVS.r3-iquoroDhenvlV1.2.3.4-tetrahvdro-2.2.4-triineriivl.SW.c^ 

auinolincMie fComnound 393. structure 17A of Scheme XXXm. where R>gR2aH. r3s3- 
fluorophenvn 

This conqxnind. along with Compound 394 (EXAMPLE 294). was prepared by the same 
Boc-proiection/hydroboration/oxidation/deprotection procedure as described in the synthesis 

0 of Compound 234 (EXAMPLE 134) from Compound 191 (EXAMPLE 91) (30 mg, 0.08 1 
mrool). Compound 393 (6.9 mg, 22%) was obtained as a colorless oil. Data for Compound 
393: IR (neat) 3356, 1719. 1602, 1487. 1288, 1209. 1028; NMR (400MH2. CDCI3) 
7.66 (d, J = 7.7. 1 H). 7.64 (d. J = 8.3. 1 H). 7. 19 (td. J = 7.9, 5.8. 1 H). 7.09-6.86 (m. 5 H). 
6.85 (d. y = 8.3. 1 H). 6.78 (d. J = 7.7. 1 H). 6.38 (s. 1 H). 3.72 (bs. 1 H). 3.58 (q. J = 7.4. 1 

5 H). 1.44 (s. 3 H). 1.23 (s. 3 H), 0.87 (d, 7 = 7.4. 3 H): ^^C NMR (100 MHz. CDCI3) 214.1, 
1 62.9 (d,y = 246.2), 150.7, 143.3. 141.8 (d. 7 = 6.3). 130.4, 130.2, 130.1, 128.6. 124.6, 
123.3. 122.7. 122.4. 122.3 (d, 7 = 22.1), 118.3, 116.9. 115.8 (d, 7 = 21.4). 74 J, 60.2,43.9, 
28.1.27.3. 14.4. 



f^^-^/.5/VS-r3-FluofoohenvlV1.2.3.4-tetnih vdro-2.2.4-trimethvl-5g-chn>mem)r3.^^^ 
Quinolinone rComoound 394. stmctare IBA of Scheme XXXI H. where r1=r2=H. r3s3- 
fluonmhenvn 

This compound, along with Compound 393 (EXAMPLE 293). was prepared by the same 
Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 191 (EXAMPLE 91) (30 mg. 0.081 
mmol). ConqNHind 394 (5.0 mg, 16%) was obtained as a colorless oil. Data for Compound 
394: IR (neat) 3356, 1719, 1608. 1473, 1288, 1209, 1039; NMR (400 MHz, CDCI3) 
7.60 (d, y= 8.3, 1 H), 7.58 (d, J = 7.7, 1 H), 7.15 (td, 7= 7.9, 5.8. 1 H), 7.09 (t. 7= 7.7, 1 
H), 6.97-80 (m. 6 H). 6.34 (s. 1 H). 3.73 (s, 1 H). 3.38 (q. 7 = 7.3. 1 H). 1 .50 (d. 7 = 7.3. 3 
H). 1.46 (s,3H). 1.19(s.3H); 13c NMR (100 MHz, CDCI3) 213.2. 162.9 (d. 7 = 247). 



EXAMPLE 293 



EXAMPLE 294 
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150.8, 142.7. 141.6(d,y = 6.4). 130.2, 130.1. 129.9. 128.5. 123.6. 122.8. 122.7. 122.4. 
122.2. 118.3. 116.8, 115J(d.y=21.6). 114.9 (d.y« 22.6 Hz). 74.2, 60.1, 43.0. 27.3. 26.6. 



18.4. 



10 



15 



20 



EXAMW.RM< 

(^g^/ . //)-1.2.3.4-Tetn»hvdr(V?, ? 4.triniethvl.-S.r^tr i fl"°'»m«thvlY hfnYn-'^n 
Chro|nffl9r? . 4.n-^^Hinolinonf fComnnund ^u>f,^ |ffA «f .W.^ y yvny 
R'»R2«H. R3=,3-ftriflufimm.^f,Yl)rhmYl) 

TTiis compound, along with Compound 396 (EXAMPLE 396), was prepared by the same 
Boc-piDtection/hydrobonttion/oxidation/deprotection piocedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) fix>m Compound 195 (EXAMPLE 95) (20 mg, 0.049 
mmol). Compound 395 (3.2 mg. 15%) was obtained as a coloriess oil. Data for Compound 
395: IR (neat) 3354, 2926. 1720, 1607, 1473. 1211. 1126. 1074; 1h NMR (400 MHz. 
CDa3)7.61 (d, J«8J. 1 H), 7.57 (d. 7=7.7. 1 H). 7.42 (t. 7 =7.7. 1 H),7.39(s. 1 H). 
7.38.7.30 (m, 2 H). 7.09 (t, 7 = 7.7, 1 H). 6.95 (d. 7 =7.7, 1 H).6.9I (d.7=8.4. 1 H),6!86 
(d.7 = 8.3. 1 H).6.39(s. 1 H).3.77 (s. 1 H). 3.37 (q. 7 = 7.3. I H), 1.50(d,7=7.3,3H), 
1.48 (s. 3 H). 1.20 (s. 3 H); NMR (100 MHz, CDCI3) 213.1, 150.7. 142.8, 131.1, 
129.4, 129.1. 128.6. 125.4. 124.6. 123.0, 122.7, 122.6, 122.5. 122.2. 118.3. 117.0,74.0, 
60.2.43.1.27.1,26.5, 18.4. 



EXAMPI.FMit 

(/y^/.j«).i , 2 3 4.Tftn.hYfir^2.2.4-trimfrhvi.5-rvftriflunm»u.thYnp hrT Yn ^ ff 

chromenpr3.4.n-3.nninn1monr fComPWind 396. stn.rn.rr 17A nf .^.h^. vvYTT f 
R1=R2=H. R3=3-ftrifliKimm^rhy|)phffnY|) 

25 This compound, along widi Compound 395 (EXAMPLE 395), was pivpared by the same 
Boc-protection/hydroboration/oxidation/depiotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 195 (EXAMPLE 95) (20 mg. 0.049 
mmol). Compound 396 (3.2 mg. 15%) was obtained as a coloriess oil. Data for Compound 
396: IR (neat) 3356, 2928. 1718, 1602. 1330. 1 126. 1074; Ifi NMR (400 MHz. CDCI3) 

30 7.67(d,7 = 8.3. 1 H). 7.65 (d, 7 =7.7, 1 H),7.52(s, 1 H),7.48(m, 1 H), 7.35-7.30 (m, 2 H). 
7.08(t,7 = 7.7. 1 H).6.98(t,7 = 7.7. 1 H). 6.88 (d, 7= 8.3, 1 H). 6.78 (d, 7 = 7.7. 1 H).6.43 
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(s. 1 H).3.75(s. 1 H). 3.57 (q. J =7.4. 1 H), 1.45 (s,3H). 1.24(s.3 H).0.86(d. J=7.4. 3 
H); 13c NMR (100 MHz. CDQs) 214.0. 150.5, 143.3. 1403. 132.1, 131.2 (q.Ja: 31.7). 
130.0, 129.1, 128.7, 125.7. 123.3, 122.7, 122.6. 122J, 122.2. 118.3, 117.1,74.3,60.2,43.8, 
28.2,27.3, 16J. 

5 

EKAMPl£2S7 
(it/5-J/.^ti^uV5-^4^1ciroDhenvlV1.2.3.4-tetrahvdro.3.^ 

clironienor3,4-flouinoline fConmound 397. stnictuie 26A of Schem e XXXVI. wh«« 
Rl=R2gH. R3=4^1oroBhenvl. R^ameihvn 

10 To a solution of (JV5-5i;4i<;5u)-5K4<hloroi)henyi)-l,23.4-tttrahydiD-3-hydro^^ 
tritnethyl-5ff-duroineiK>[3,4-^quinoline (structure 14A of Scheme XXSIOII, where 
R>sR2sH, R3s:4-chlorophenyl, an tntennediate from EXAMPLE 135) (8 rag, 0.01 6 mmol) 
in DMF (0.5 mL) and excess Mel (0.5 mL) was added 60% NaH in minera] oil (10 mg, 0.25 
mmol). The resulting white slurry was stirred at rt for 2 b and was quenched with water (5 

15 mL). The mixture was extracted with EtOAc (2x10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH2CI2 ( 1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL). 
concentrated and was purified by silica gel chromatography to afford 5.0 mg (75%) of 
Compound 397 as a coloriess oil. Data for Compound 397: NMR (400 MHz, CDCI3) 

20 7.53(d.y = 7.7, I H). 7.48 (d. 7 = 8.4. 1 H). 7. 1 2 (s, 4 H), 7.04 (t, 7 = 7.7, 1 H),6.89(t,J = 
7.7, 1 H), 6.87 (d, y = 7.7, 1 H), 6.63 (d. 7 = 8.4, 1 H), 6.48 (s. 1 H). 3.74 (bs, 1 H), 3.26 (s. 
3H). 3.08(d.J = 3.8. 1 H). 2.83 (qd. 7 = 7.3. 3.8. 1 H). 1.52 (d. 7= 7.3, 3 H), 1.35 (s,3H), 
1.50 (s, 3 H). 

EXAMPLE 298 

25 (W5-i^^ti.5/)>5-f4-ChloroDhenvlV1.2.3.4-tetnihvdro-3-niethoxv.2.2.4^methvl.^^^ 
chronienor3.4-flQuinoline fComoound 398. stmcnire 2SA of Scheme XXXVI. where 
R»=r2=H. R3=4^1on>ohenvl. R4=methvn 

To a solution of (Jt/5-5A4u,5/)-5-(4-chlorophenyl)-l,23,4-tetrahydro-3-hydroxy-2,2,4- 
trimetbyl-5A-diromeno[3.4-/)quinoline (structure 13A of Scheme XXXm, where 
30 r1sR2=H, R3s4-chlorophenyl, an intermediate from EXAMPLE 135) (8 mg, 0.016 mmol) 
in DMF (03 mL) and excess Mel (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
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mmol). The resulting White sluny was stirred atrtfor2ha„d was q^nched^^^ 
mL). The mixture was extracted with EtOAc (2 X 10mL)and wasco„centn..edtogivethe 

crude product. Which was t^ated with TFA(0^ mL)i„ CH2Cl2(ImL)for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixtu« was extracted wid. EtOAc (2 x 10 mL) 

concentrated and was purified by silica gel chromatography to afford 4.7 mg (70%) of ' 
Compound 3M as a colorless oil. Data for Compound 398: NMR (400 MHz, CDCI3) 
7.55(d.y=7.7. 1 H). 7.47 (d. 7= 8.4. 1 H).7.16(d.y = 8.7. 2H). 7.12(d. 7= 8 7 2H) 
(?!h™' «>'^«'<«-^-^-'. ' H).6.73(d,.= 7.7. , H).6.68(d,y.8.4.; H, 6.34 
s. 1 H).3.65(bs, 1 H).3.53(s.3H).3.03(s. 1 H). 3.02 (qd, 7= 7.0.0.8, 1 H). I.30(s.3H) 
I.Il(s,3H).0.88(d,y = 7.0.3H). 

EXAMPI.F ^ MO 
:hlorophenvl\-l .:>,^ ^4.teTn.hvHp .^. proDvlo»v.^ ?,^ triineth Y|.<ff 

^^yn^«^fin.rmv«y^ ^^^ ^^ ^ i tfSdwrmvi 

To a solution of (/2/5-i/.^«.5/)-5K4<hion,phenylH A3,4^ydro.34.yd.oxy.^^ 4- 
tn^niethyl-5«-chiomeno[3,4-/Iquinoline (structure I3A of Scheme XXHII. where ' 
^ nl""' '"'"'■^"""'P''*^"^'' » f^rn EXAMPLE 135) (7 mg. 0.014 mmol) 
.nDMF(0.5mL)andexcessPrI(0.5mL)wasadded60%NaHinmine.aloil(,0mg.0.25 
mmol). The«sultingwhiteslu„ywasstirredatnfor2handwasquenchedwithwater(5 
mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated .0 give the 

crude pixKluct. Which was treated withm(0.2mL)inCH2Cl2(lmL)for60min and was 
quenched wid, 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 1 0 mL) 
concentrated and was purified by silica gel chromatography to afford 2.5 mg (40%) of ' 
25 Compound399asacolorlessoiI. Data for Compound 399: 1HNMR(400MH2 CDCI3) 
7.57 (d.y = 7.7. 1 H). 7.48 (d.y = 8.4. 1 H). 7.16(d.y = 8.6,2 H). 7.12 (d. y= 8.6! 2 H) 
6.99(t,y = 7.7. 1 H).6.89(t.y=7.7;l H). 6.73 (d.y= 7.7. 1 H). 6.68 (d.y=8.4, , H).633 
(s. 1 H).3.65(bs. 1 H),3.58(m.2H).3.11 (d.y=5.8. 1 H). 3.00 (qd.y= 7.0. 5.8. 1 H) 
1.65-1.50(m,2H). 1.30(s,3H). I.10(s.3H).0.93(t,y = 7.4.3H).0.88(d.y=7.0.3H) 
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EXAMPLE 300 

chronienor3.4-flQuinoline fComnound 400. stmcture 26A of Scheme XXXVI, 
R»=r2=H. R3=4.chloronhenvl. R4-pmpvn 

5 To a solution of (iC^5-JA4ii,5i<)-5-(4<htoropbeny]>l ,23.4-tetrahydro-3^ydroxy-2^,4- 
trimethyl-Sff-chroineiio[3,4-/]quinoline (structure 14A of Scheme XXXID, where 
R1=r2=H, R3s4-chlorophenyl. an intermediate from EXAMPLf 135) (8 mg. 0.016 mmol) 
in DMF (0.S mL) and excess Pirl (0.5 niL) was added 60% NaH in mineial oil (10 mg, 0.25 
mmol). The resulting white sluny was stined at rt for 2 h and was quenched widi water (5 

10 mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
erode product, which was treated with TFA (0.2 mL) in CH2CI2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2x10 mL). 
concentrated and was purified by silica gel chromatography to afford 2.5 mg (40%) of 
Compound 400 as a colorless oil. Data for Compound 400: NMR (400 MHz, CDCI3) 

15 7J4 (d. y = 7.7. 1 H), 7.48 (d, 7 = 8.4. 1 H). 7.12 (d. 7= 8.6, 2 H). 7.09 (d. 7 = 8.6, 2 H). 
7.02 (t, / = 7.7. 1 H). 6.89 (t. J = 7.7, 1 H). 6.87 (d, J = 7.7, 1 H), 6.62 (d. J = 8.4. I H). 6.48 
(s, 1 H), 3.72 (bs. 1 H). 3.28 (m, 2 H), 3.16 (d, 7 = 4.0, 1 H), 2.78 (qd, J = 7.2. 4.0, 1 H), 
1 .5 1 (d, J = 7.2, 3 H). 1 .5 1 - 1 .36 (m, 2 H). 1 .34 (s, 3 H). 1 . 1 4 (s, 3 H). 0.80 (t. J = 7.4, 3 H). 

20 EXAMPLE 301 

(/?/.y-^/.5n-3-Ben2enzvlidene.S^4-chloroDhenvlW 1.2.3.4-tetrahvdrD-2.2.4-triTnethvl-5W. 
chromenor3.4-flqninnline f Compou nd 401. structure 27A of Scheme XXXVII. where 
RJ=R2=H. R3=4^hlorophenvl. R4=ph«,nvn 

To a solution of Compound 234 (EXAMPLE 1 34) (35 mg, 0.086 mmol) in THF (4 mL) was 
25 added a 1 .OM ether solutitm of ben^lmagnesium chloride (0.3 mL, 0.3 mmol) and the 

reaction was stirred at tt fw 2 h. Hie reaction mixture was quenched with water (5 mL) and 
extracted with EtOAc (2 x 10 mL). Removal of solvent and chromatography of the erode 
residue afforded the adduct in 66% yield as a 8:1 mixture of two isomers. The adduct 
intermediate (8 mg. 0.016 mmol) and Burgess reagent (IS mg. 0.063 mmol) in benzene 
30 were heated at reflux for 2 h. Removal of solvent and purification of the mixnire on a prep 
TLC plate using a 25% mixture of EtOAc/Hexane as solvent afforded 0.5 mg (7%) of 
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Compound 401 as a colorless oil. Data for Compound 401: NMR (400 CDCI3) 
7.61 (d./=7.7. 1 H).7.56(d.y = 8.4. 1 H).7.43(t.y = 7.5.2H).7.32(t.y.7.7. 1 H) 721 

(d.y=7.6.2H).7.16(d.y=8.6.2H).7.05.6.93(m.2H).6.96(d.y«8.6.2H).6.72Wy 
= 8.4. 1 H). 6.68 (d. y = 7.7. 1 H). 6.38 (s. 1 H). 6.05 (s. I H). 4.02 (q. y « 7J. 1 H) 3 55' 
(bs. 1 H). I.52(s.3H), 1.41 (s.3H).0.84(d.y«7.5.3H). 



10 chloronhenvh 

This compound (2.2 mg. 4%) was prepared in a m«mer similar to that described for the 
P«paration of Compound 234 (EXAMPLE 1 34) frem Compound 214 (EXAMPLE 1,4) (50 
mg. 0. 16 mmol). In addition. 2.2 iqg (4%) of Compound 403 (EXAMPLE 303) was also 
obtainedasadcarK^loriessoil. Data for compound 402: Rf=0.38 (silica gel 25% 
15 EtOAcrhex); Ifl NMR (400 MHz. CDCI3) 7.51 (d. y = 8.5. 1 H). 7.23 (d. y = 8 5 1 H) 

7.16(d.y=8.5.2H).7.04(d.y=8.5.2H).6.84(d.y=8.5.1H).6.78(m.2H).6.30(s., 
H).3.79(b«. 1 H).3.33(q.y«7.5.y = 7.5. 1 H). 1.49(d,y = 7.5.3H). 1.46(s.3H). 1.25 
(s, 3H). 



20 



25 



Chloronhprfyl) 

This compound (2.2 mg. 4%) was obtained along with Compound 402 as described above 
(EXAMPLE 302). Data for compound 403: Rf«0.38 (silica gel. 25% EtOAc:hex)- 
lHNMR{400MHz.CDCl3) 7.56(d,y=8.5. 1 H).7.31 (d.y«8.5. 1 H). 7.20(d.*y = 8 5 
2H).7.10(d.y=8.5.2H).6.85(d,y.8.5. 1 H). 6.74 (m. 2 H). 6J5 (s, 1 H).3.79(brs. 1 
H),3.55(q.y=7.5,y.7.5. 1 H). 1.45 (s.3H). U6($.3H).0.86(d,y=:7.5.3H). 
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EXAMPLE 304 

f^^l^3.4-Tetrahvdro-1^.2.4-tetramethvl-6-trifluoromethvl- 8-iivranonor5fU 
(Compound 404. structure 28A of Scheme XXXVm. where r1=r2sR5z8H. 
R3=:trifluorotnethvl.ZsO> 
S In a flame dried r.b. fla^ was dissolved Compound 250 (EXAMPLE ISO) (50 mg, 161 . 
(imol) in glacial acetic acid (10 mL). To the stirred solutimi was added ^lara-fnmadehyde 
(SI mg, 1 .61 mmol, 10 equiv). The cloudy ydlow sohition stirred for 10 min, then 
NaCNBH3 (^ mg, SOS (imoI, S equiv) was added at once. Upon addition die solution 
emitted gas for approx. 5 min Aen turned a brilliant fluorescent yellow/green. After stirring 

10 at rt under a blanket of N2 for 20 h, the solution was slowly poured over ice and quenched 
with NaOH (20%). extracted with EtOAc (2 x SO mL), washed with brine (2 x 2S mL). 
dried over Na2S04 and concentrated in vacuo to gi ve S 1 .3 ntg (99 %) of Compound 404 as 
a yellow-green solid. Data for Compound 404: Rf = 0.39 (hexanes/EtOAc; 3: 1 ). NMR 
(400 MHz, CDCI3) 7.31 (dd. 7 = 1.5. 1.5. 1 H). 6.44 (s. 1 H). 6.35 (s. I H). 2.90 (s. 3 H. N- 

15 CH3), 2.83 (m. partially obscured by Me. 1 H. C4-H). 1 .84 (dd. J = 4.2. 1 3.3. 1 H. C3-H), 
1.53 (dd. J = 13.0, 13.0, 1 H). 1.36 (d. J = 6.6, 3 H, CA-QH), 1.35 (s, 3 H, C2-CIi3), 1.29 
(s.3H.C2-Cii3). 

EXAMPLE 30S 

20 (jyy>-5-(3-Furvn-1.2.3.4-tetrahvdro.2.2.4.trimethvl.8-pvranono f5.6.i.lQuinoline 

(Compound 40S. stmctnre 63 of Scheme XVin. where R »=r2«H. R3=3.fiirvl. 2=0^ 
In a oven dried pressure tube equivuipped with a magnetic stir bar was dissolved {R/Sh 
l,23.4-tetrahydro-2,2.4-triniethyl-7-hydroxyquinoline (EXAMPLE ISO) (50.8 mg, 292 
fimol), ethyl 3-keto-3-(3-fiiiyl)propionale (0.10 mL, 642 imiol, 2.2 equiv) and Zna2 (1 19 

25 mg. 876 ^niol, 3 equiv) in absdnte ethanol (6 mL). The solution was heated at ]05*'C for 19 
h. The cooled solution was concentrated on Celite™ to give a free flowing powder which 
was purifled via silica gel flash column chromatografrfiy using a solvent system of 
hexanes/ethy] acetate (4: 1 ) tt> 14.6 mg (16% ) of Compound 405 as a yellow oil. Data for 
Compound 405: Rf s 0.26 (hexanes^OAc; 3: 1 ); NMR (400 MHz, CDCI3) 7.76 (s, 1 

30 H). 7.S8 (dd, y s 1 .4, 3.0, 1 H). 7.48 (s, 1 H), 6.66 (s, 1 H), 6.37 (s, 1 H), 6.06 (s, 1 H). 4.37 
(brs, 1 H,NH),2.91 (m, 1 H,C4-H), 1.78 (dd, 7= 4.1, 13, 1 H,C3-H), 1.44(dd,y= 13, 
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13. 1 H.a-H). 1.33(d.y=6.7,3H.C4-CH3), 131 (s. 3 H. C2- CH3). 1.23(s, 3H.C2- 
CH3). 



mm^m 

^ M3-FlirvlV1.2-dihvdlo.l.2.2.4.tet«fnethvi.>UpraiionQrS,fi.c^^^ rnnipp n..,,^ AlUL 

mam 60 of Schwnft XVI. where R »8R2bR5,R R3=^.fi^,y^, ^r^) 
In a flame dried r.b. flask was dissolved Compound 264 (EXAMPLE 1 64) ( 1 . 1 mg, 3.58 
Mmol) in glacial acetic acid (3 raL). To the stirred solution was added /wra-fonnadchyde 
(1 .2 mg, 36 Mmol, 10 equiv). The cloudy yellow solution stirred for 10 min tiien NaCNBHa 

10 (1.1 mg, 17 irniol, 5 equiv) was added at once. Upon addition the solution emitted gas for 
approx 5 min then turned bright yellow. After stirring at rt under a blanket of N2 for 20 h 
die solution was slowly poured over ice and quenched wiUi NaOH (20%), extracted witii 
EtOAc (2 X 10 mL), washed with brine (2 x 10 mL), dried over Na2S04 and concenttated in 
vacuo to give a impure pioduct that was further purified by preparatoiy plate 

15 chronwtography (silica gel. 1000 pm) using a solvent system of 4:1 hexanes^OAc to 
afford 0.8 mg (70 % ) of Compound 406 as a yellow-green solid. Data for Cbmpound 406: 
Rf = 0.25 (hexanes/EtOAc; 3: 1 ). NMR (400 MHz, CDCI3) 7.77 (s, I H), 7.57 (d, 7 = 
1.7. 1 H).7.30(s. lH),6.66(d,y= 1.7, 1 H),6.40(s. 1 H),6.07(s, 1 H),5.33(s, I H.C3- 
H),2.89(s,3H,N<:H3). 1.95 (d,y« 1.1,3H,C4.CII3), 1 .38 (s, 6 H, (CH3)2). 

20 

EXAMPLRMT 

5-(3-FMrYlV1.2-dihVflm-l ?„2.4-tetramettlvl-8-thiopvninnnftrS 6.glQuinnlini. ^rnTry ^ ^n ,^ 

4Q7. stmctHre 29A of .Sfh«w> xxxnc. wh,^ p i,R2,R5BH n^^f^ ^rtl 7r ^) 

In a diy r.b. flask was dissolved LG12066X (5.2 mg, 16.1 pmol) in glacial acetic acid (5 

25 mL). To the stirred sohition was added para-formadehyde (5.4 mg, 1 60 pmol, 1 0 equiv). 
The cloudy red solution stirred for 10 min then NaCNBH3 (5.1 mg, 80 pmol, 5 equiv) was 
added at once. After stirring under a blanket of N2 for 12 h die solution was slowly poured 
over ice and quenched with NaOH (20%), extracted witfi EtOAc (2 x 20 mL), washed with 
brine (2 x 20 mL), dried over Na2S04 and concentrated in vacuo to give an impure product 

30 tfiat was fiutber purified by prep TLC (silica gel. 1000 pm) using a solvent system of 4: 1 
hexanes/EtOAc to afford 3.2 mg (60%) of Compound 407 as a red solid. Dau for 
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Compound 407: Rf=0.39(hexanes/EtOAc:3:l). ^HNMR(400MH2.CDCl3) 7.21 (d.J 
= 1 .7. 1 H). 7.1 6 (s. 1 H). 6J 1 (s, 1 H). 5.42 (s. I a C3-iD, 2.90 (s, 3 H, N^Ha). 2.00 (d, J 
= 1.1. 3 H, C4-CH3). 1.41 (s. 6 H. (Qfate). 



10 



EXAMPLE 3M 
frChloro-5-(3-fiirvlV1.2-dihvdn>-1.2.2.4-tetrametiiv^ 
(ConiDWind 408. StrocturB <iO of Scheme XVI. where R 1«p5« h. R2«.hlftm 
R3gtrifluommi.thvl 

In a dry r.b. flask was dissolved Compound 258 (EXAMPLE 158) (5.9 mg, 17.2 pmol) in 
glacial acetic add (5 mL). To the stiired solution was added /NiRi-fonnadehyde (5.5 mg, 1 72 
Mmol. 10 equiv). The cloudy yellow solution stiired fw 10 min then NaCNBHa (5 8 mg. 86 
limol. 5 equiv) was added at once. After stirring under a blanket of N2 for 12 h the solution 
was slowly poured over ice and quenched with NaOH (20%), extracted with EtOAc (2 x 20 
mL). washed with brine (2 x 20 mL), dried over Na2S04 and concentrated in vacuo to give 
15 an impure product that was further purified by 3 consecutive prep TLCs (silica gel, 1000 
Mm) using a solvent system of 4: 1 hexancs/EtOAc to afford 2.5 mg (40%) of Compound 
408 as a orange/yellow solid. Data for Compound 408: Rf= 0.36 (hexanes/EtOAc; 3:1). 
*H NMR (400 MHz, CDCI3) 7.32 (d, 7 = 1 .7, 1 H). 6.33 (s. 1 H). 5.38 (s, 1 H, C3-H). 2.88 
(s. 3 H. N-CH3), 1,99 (d.y = 1.1. 3 H. C4-CH3), U9 (s. 6 H. (CH3)2). 



20 



EXAMW.KaflO 

1.2.? . 4-TetrahYdm-22,4J0-tetnmiethvl-6.trifluoKmieriivlJUpvridono^^ 
(Compound 409. Stmcture 63 of Scheme XVni. where Rl«nethvl r2,H 
R3irtrifluowmi^hyl 7^f^ 

^ 7-fm-BWWlQXywrtamOYl-1.2.3.4-tetrahvdro.2.2A8.tEtramethvtouinnli ^ fatnicn«» n »f 
Schwne XVni. where Rlamethvl. fer-hutoxv. 7^f^) This compound was prepared from 
7-teit-butyloxycari)amoyH.2-dihydro-2.2,4.8-telramethylquinoline (EXAMPLE 155) (4.50 
g. 14.9 mmol) according to the general hydrogenation procedure previously described 
(EXAMPLE 160), affording 4.48 g (99%) of the desired tetrahydroquinoline as a white 

30 solid. Data for 7-fm4mtyloxycaibamoyl-lA3.4-tetrahydro.2.2,4,8-tetramethylquinoIine: 
NMR (400 MHz. CDCI3) 7.03 (d. IH. / = 8.3. 5-H), 6.81 (d. IH, J = 8.2, 6-H), 6.13 (br 
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10 



s. IH. BOCN/0. 3.43 (br s. 2H. ^2), 2.91 (ddq. IH. J = 19.0. 12.8. 6.6, 4-H). 1.96 (s 3H. 
8^3). 1.73 and I.40(dof ABq.2H,yAB = 12.8. 5.6. Jb= 12.6. 3-H). 1.31 (d.*3H.7 
= 6.7. 4-Cff3), 1 .28 and 1 . 16 ppm [2s. 2 X 3H. 2-(C«3)2]. 

Minin9-|.2-dihYflip-2^.4.8-feiifliTrrhYlqiiinoliTH- . This compound was prepared by 
General Method 12 (EXAMPLE 147) fnmi 7-terf4>utyloxycaibainoyM.23.4^etrahydit>. 
2.2.4.8-tetrainethylquinoline (4.48 g. 14.9 mrool) to affoid 2.92 g (96%) of the desired 
aniline as a light reddish oil. Data for 7-amino.l.2Klihydio.2.2.4.8-tetramethylquinoline- 
IHNMR (400 MHz. CDC13) 6.89 (d. IH. 7=8.1. 5-H). 6.14 (d, lH.y= 8.2. 6-H). 3.42 (br 
s. 3H. Ntf 2. m, 2.87 (ddq. 1 H. 7 = 1 8.7. 1 2.7. 6.4, 4.H), 1 .90 (s, 3H. 8-CW3), 1 .70 and 
1.39 (dof ABq. 2H.7ab = 12.8.7a = 5.6.7b = 12.5. 3-H). 1.29 (d. 3H. 7 = 6.7. 4^3). 
1 .27 and 1 . 1 6 ppm [2s, 2 x 3H. 2-(C^3)2] 

ivtim T V t^. .tv H?nTe^nvi-^trinyQrgfnethvl-8-i)vridonofS.ft.y]qiijn^ ii ^ A 71,15 
15 compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino.lA3.4- 
tctrahydro-2.2.4.8-tetramethylquinoline (2.92 g, 14.3 mmol) and ethyl 4.4,4- 
trifluoroacetoacetate (3. 1 3 mL. 2 1 .4 mmol. 1 .5 cqulvuiv) to afford 2.04 g (44%) of 
Compound 409 as a pale fluorescent-yellow solid. Data for Compound 409: mp 239-10 X- 
IH NMR (400 MHz, CDCI3) 9.70 (br s, IH, CONfl). 7.50 (s, IH, 5-H). 6.68 (s, IH. l-H), ' 
20 4.13 [brs. 1H,(CH3)2CN^. 3.00 (ddq, 1H,7= 12.9. 12.4. 6.3, 4-H), 2.15 (s.3H. 10<:H3) 

1.83andl.46[ddofABq.2H,7AB=13.0.7A = 5.3.1.6Hz(3-Hequiv).-^ = 12.9.0Hz ' 
(3-Hax)]. 1.40 (d, 3H. 7 = 6.6. 4-0^3). 1.36 and 1.25 ppm [2s. 2 x 3H. 2.(Cff3)2j. 13c 
NMR(100MHz.CDa3)d 162J. 144.9. 139.1. 137.1. 1243. 122.7. 120.9. 113.8. 105.7, 
101.6, 50.2. 43.5. 31.8. 28.9. 27.6. 20.1, 9.7 ppm. AnaLCalcdforCi7Hi9F3N20: C, 
25 62.95; H, 5.90; N. 8.64. Found: C, 63.02; H. 6.01 ; N. 8.48. 



EXAMPLE 310 
(^.yhl . ?.3.4-TffTn»nYd>V-4-TnethYl-6-trifluommethvl-8.p v»n 
{C0mPPMnd410. Stnimirr 33A of .Schwn> XL. whem r1-3=r6=h. R4=m^thYi , 
30 R5=uifliio««n..fhYn 
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3-(3-Methoxvanilino^DroDimiie acid. To a oven dried 500 mL ib flask equivuipped with a 
magnetic stir bar and a v/attr cooled reflux condenser was dissolved anisidine (S mL, 44.6 
mmol) in toluene (70 mL). The stumed solution was healed to reflux and acrylic acid (3.0 
mL, 44.1 mmol, 1 equiv) was dripped in over a 10 min period to give a clear colorless 
S solution. After heating at reflux for 3 h the dark red solution was cooled tt> rt and 

concentrated in vacuo to remove both the unreacted aciylic acid and toluene to give a 6.4 g 
of a 1:1 mixture of the desired amino acid and anisidine as a red viscous oil. Data for 3-(3- 
Methoxyanilino)pn>ionic acid: Rf = 0.1 (hexanes/EtOAc, 3: 1); *H NMR (400 MHz, 
CDQa) 9.08 (br s. 1 H. NH), 7.28 (d, 7= 4.3, 1 H). 7.21 (dd, 7 = 8.1, 8.1. 1 H), 7.03 (dd, J 
10 = 1 .3, 7.9, 1 H), 6.67 (dd, 7= 2.3. 8.4. 1 H).3.80 (s. 3 H). 3J8 (s, 2 H), 2.33 (s. 3 H). 

1 ,2 J.4-Tetrahvdro-7-Tnethoxv-4-Quinolone. To a oven dried SCO mL rb flask equivuipped 
with a magnetic stir bar and a N2 gas inlet, the material obtained above was dissolved in 
PPA (- 1 50 mL). The resulting red viscous solution was heated at 1 00°C with constant 

15 stirring under a blanket of N2 for 1 2 h. The still warm solution was carefully poured over 
ice (1 L) and while vigorously stirring the iced solution with a metal stir rod the reaction 
was quenched by slow addition of a sat. K2CO3 solution. The near neutral solution was 
extracted with CHCI3 (5 x 150 mL), washed with brine (2 x 100 mL). dried over Na2S04 
and concentrated in vacuo to give an impure solid. The solid was purifled by taking up in 

20 EtOAc and concentrating the liquor on CelitcTw to give a free flowing powder which was 
purifled via flash column chromatografdiy (silica gel. CH2CI2 /MeOH, 95:5) to give 1.2 g 
(62%) of l,23,4-tetrabydro-7-methoxy-4-quinolone as a yellow solid. Data for 1,23,4- 
tctrahydn>-7-methoxy-4-quinolone: Rf =0.43 (CH2Cl2/MeOH, 95:5): *H NMR (400 
MHz, CDCI3) 7.79 (d, J = 8.8, 1 H), 6.31 (dd. J = 2.0, 8.9, 1 H), 6.08 (d. / = 2.0. 1 H), 4.54 

25 (br s, 1 H, NH), 3.78 (s, 3 H. 0CH3), 3i54 (td, J = 1.7, 8.0, 2 H). 2.63 (t, J = 7.0, 2 H). 

l-/-B«Q?{VCarbonvl-1.2.3.4.tetrahvdrt>.7.methoxv.4^uinolone rstmcmreMA of SdwiHu> 
XL. where Rl-3gin To a flame dried 250 mL ib flask equivuipped with a magnetic stir 
bar and a N2 gas inlet was dissolved lZ3,4-tetrahydro-7-medioxy-4-quinolone (1.18 g, 
30 6.67 mmol) and BOC anhydride (2.03 g, 9.33 mmol, 1 .33 equiv) in anhydious THF (60 
mL). The solution was cooled to 0°C and N,N-dinMthyl-4-aminopyridine (DMAP) (1.30 g. 



267 



10.7 mmol. 1 .6 equiv) was added with constant stirring. After stiiring over N2 for 16 h the 
reaction was carefully quenched with 10% NaHSCXj solution (20 mL). The Diphasic solution 
was extracted with EtOAc (3 x 50 raL). washed with brine (2 x 50 mL). dried over Na2S04 
and concentrated in vacuo to give 1.65 g (90%) of I-z-butoxycarbonyl-l A3.4-tetnihydix)-7- 
5 methoxy-4-quinolone as an off white solid. Data for l-/-butoxycaibonyl-1.23.4-tetrahydrD- 
7.methoxy^inolone: Rf= OJl (hexanes^Ac,3:l): ^HNMR(400MH2,CDCl3) 
7.27 (d. y = 1 .6. 1 H). 7.06 (d. 7 = 8.5. 1 H). 6.6 1 (dd. 7 = 2.4. 8.5. 1 H). 3.78 (s. 3 H). 3.7 1 
(UJ= 6.0. 2 H). 2.82 (m. I H), 2.02 (m. I H). 1 .57 (m. 1 H). 1.27 (d, J = 7.0, 3 H). 

'° (^■yV'-^BMtoxYrwt»onvl.l.2.34.retnihvdrn.4.hvH«.v y ^niethvl.7.n,^rhn.Y in^^ To a 

flame dried 250 mL 3-necked rt> flask equivuipped with a magnetic stir bar was added 
CemO'l H2O (2.74 g. 7.35 mmol. 2 equiv). The flask was heated in a I40«C oil bath 
underreducedpiessure(- 1 torr) for 2.5 h. The flask was cooled to rt and slowly filled with 
N2 g. The white powder was suspended in d«y THF (30 mL). stimsd at it for 1 h and then 
15 cooled to -78X. To the white suspension was added a 1.4 M soluUon of methyl lithium 
(MeLi) in Et20 (5.25 mL. 7.35 mmol. 2 equiv) by syringe. The daric yellow/brown solution 
stined at -78«'C for 1 h and then l-/-butoxycarbonyI.1.23.4-tetrahydn>-7-methoxy^ 
quinolone dissolved in 3 mL THF was added. The solution stined at -78 "C for 3 h and was 
wanned to 0°C for 2 h. The reaction did not go to completion and starting material was 
20 observed by TLC (silica gel. hexane^OAc. 3:1). The reaction was quenched with H2O (1 
mL) and allowed to wann to rt. The solution was neutndized with sat NH4CI solution (5 
mL), extracted widi EtOAc (3 x 100 mL). washed with brine (1 x 100 mL). dried over 
Na2S04 and concentrated in vacuo to give a mix of the desired alcohol and starting 
material. The mixture was taken up in EtOAc and concentrated on Celite™ to give a free 
25 flowmg powder which was purified via flash column chromatography (silica gel. 
hexanes/EtOAc. 3:1) to give 796 mg (74%) of the desired product as a vicious clear 

coloriess oil. Data for l-f.butoxycarbonyl-U,3,4-tetrahydro^hydroxy-4-methyl-7- 
metiioxy^uinoline: Rf = 0.20 (hexanes/EtOAc. 3: 1 ); NMR (400 MHz. CDCI3) 7 42 (d. 
8.7. 1 H). 7.33 (d. y = 2.5. I H). 6.66 (dd. J = 2.5, 8.6. 1 H). 3.98 (m. 1 H). 3.79 (s. 3 H. 
30 OCH3), 3.61 (m. 1 H), 1.98 (m. 2 H). 1.58 (s. 3 H). 1.53 (s. 9 H). 
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(Jt/5^>l-/-Butoxvcartx>nvl-1^3.4-tetrahvdix^ 

To a oven dried 250 mL ib flask equivuipped with a magnetic stir bar was dissolved 1-/- 
butoxycai1x>nyI-l^,4-tetiahyd]X>-4-hydioxy'4-methyl-7-methoxy^^^ (44 mg, 150 

S pmol) in EtOAc (IS mL). The flask was repeatedly evacuated and fluked with N2 then.a 
catalytic amount of 10% Pd on C (--5 mg) was ackled. The flask was again evacuated and 
flushed with N2 several times and then H2 was introduced by balloon. The solution was 
stined under H2 for 1 2 h. The flask was again evacuated and flushed with N2 several times 
to remove any residual H2 and the solution was filtered through a pad of Celite™ and 

10 concentrated in vacuo to give die desired amine (37.0 mg, 133 pmol, 90% yield) as a clear 
colorless oil. Data for l-r-butoxycarbonyl-l^,3«4-tetrahydro-4-methy!-7-methoxy-quinoiine: 
Rf = 0.59 (hexanes/EtOAc, 3: 1 ); NMR (400 MHz, CDCI3) 7.28 (i J =2.3, 1 H, Ar-8), 
7.07 (d, J =8.5, 1 H, Ar.5), 6,61 (dd, J =2.5, 8,5, 1 H, Ar-6), 3.78 (s, 3 H, OMe), 3.71 (dd, / 
=6. 1 , 12.2, 2 H, C2-H), 2,83 (m, 1 H, C4.H). 2.00 (m, 1 H, C3-H), 1 .58 (m, I H, C3-H), 

15 1.53,(s,9a(CH3)3). 1.27(d,y=7.0H2.3H,C4<;ii3). 

f/y5)-1.2.3.4-Tetrahvdro-4>methvl-7>met hoxvQuinoline . To a oven dried 250 mL r.b. flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 1-r-butoxycarbonyl- 
l,2,3,4-tctrahydn>-4-methyl-7-mcthoxy-quinoline (678 mg, 2.44 mmol) in CH2CI2 (15 mL). 

20 To the stirred solution was added trifluoroacetic acid (IPA) (2 mL) at rt. The solution 
stined under N2 for 2 h and then quenched with sat NaHCOa solution (25 mL), extracted 
with CH2C12 (3 x 20 mL), washed with brine ( 1 x 30 mL), dried over Na2S04 and 
concentrated in vacuo to give 370 mg (77%) of the desiied quinoline as a clear colorless oil. 
Data for 1 ,23,4-tetrahydro-4*methyl*7-methoxyquinoline: Rf = 0.32 (hexanes/EtOAc, 3: 1 ); 

25 *H NMR (400 MHz, CDCI3) 6.95 (d,,/=8.1, 1 H, Ar-5),6J22(dd,y=2.5,8.3, 1 H, Ar-6), 
6.03 (d, J =2,6, 1 H, Ar-8), 3.86 (br s. 1 H, NH), 3.73 (s, 3 H, OMe). 3.28 (m, 2 H, C2-H). 
2,85 (m, 1 H, C4.H), 1.95 (m, 1 H, C3-H). 1.64 (m, 1 H, C3.H), 1.25 (d, J =6.9, 3H, C4. 
Me). 



30 (R/SY- 1 ,2.3.4-Tetrahydro-7*hvdroxv-4-methvlquinoline . To a flame dried 25 mL rt) flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved l,2,3,4-tetrahydro-4- 
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was 
in 

was 



incthyl-7-methoxyquinoline(17.7mg, 100Minol)inCH2Cl2(3niL). TTwsotation 
cooled to 0«C under a blanket of N2 and then 250 of a 1.0M solution of BB,3 
hexanes (250 Mmol. 2.5 equiv) was added at once by syringe. The stined solution _ 
wannedtortandallowedto«actfor3h. The reaction was quenched with H2O (I mL) 
5 neutralized with sat. NaHCOj (4 mL) and extR«:ted with CH2CI2 (5 x 50 mL). dried over 
Na2S04 «.d concentrated to give 1 2 mg (66%) of the desired phenolic quinolme as a light 
yellowoil. l>«afor(JVS).lA3.4^trahydro.7.hydrDxy^methylquinoline: Rf=015 
(hexanes^0Ac.3:l):lHNMR (400 MHz. 0X33)6.91 (d.y=8.7. 1 H).6.12(dd 7= 
2.5.8.3. 1 H).5.97(d.y«2.5. 1 H). 3^7 (m. 2 H. C2-H). 2.84 (m. I H.C4-H). I.95(m. I 
10 H.C3-H). I.66(m. 1 H,a.H). 1.25(d,y.6.9.3H.C4<:H3). 

m-l.2.? , 4-TfTnihYflrf>.^ nirthvl.6.rriflnn^ni 't Y l.8.„^„,„,p , ^rlT-'-Vnr 

fCWnWWnd 410 Smimiir- 33A nf Srhym, XL. Whem P 1-3^^6^H R^=m>.t^y| 

R^flWOmnirthyl) . In an oven dried pressure tube equivuipped with a magnetic stir bar 
15 was dissolved (/^^^ U.3.4-tetrahyd«>-7-hyd.x>xy-4-methylquinoline (1 1 .7 mg. 64.6 Mmol) 
and trifluoromethyl ethyl acctoacetaie (20 ^L. 146 nmol. 2.2 equiv) and ZnCl2 (20 mg) in 
0.5 mL absolute ethanol. The light yellow solution was heated at 98 »C for 20 h and cooled 
to rt. The daric green solution was concentrated on CeliteTM ,o give a free flowing powder 
which was purified via silica gel flash column chromatography using a solvent system of 

20 hexanes/eti,ylacetate(4:l),ogivel2.4mg(66%)ofCompound410asayellowsolid. Data 
for Compound 410: Rf =0.19 (hexanes/EtOAc. 3:1); % NMR (400 MHz. 0X33) 7.29 (s 
1 H).6.36(m.2H).4.70(brs. I H. NH). 3.43 (m. 2 H. C2.H). 2.95 (m. I H.C4.H), 1.97 ' 
(m. 1 H.C3-H). 1.72 (m. I H.C3.H). Ul (d.y-7.0.3H.C4^3). 



25 



30 



)r5.6.g1qiiinnlpn e rConnp f>iinf< 411 
arvcwn? 37A f?f Sf XLr whr rr R 1-2^R^H i>3^i>4^. h vL RS.,rifl..n^ .y . 

I ^ffihY^T?-2.2-(^iimthYl«7-f I 1 l.trimethvlar^tn.Y) q Minoline f.tn.rr...^ 1 6A of Srhpm, 
XM. Mm R '»R2=:H. R3»R4=methvl. P=t.h»ty t Y-r>^ i„ ^ oven dried pressure nibe 
equivuipped with a magnetic stir bar was dissolved 0-pivaloyI-3.aminophenol (EXAMPLE 
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138) (4.8 g, 25.0 mmol, 1.5 equiv) and 3-methyl-3-acctoxy-l-butync (2.1 g, 16.7 mmol, 1 
equiv) in dry THF («-5 mL). To the stimd solution was added CuQ (240 mg, 25 mmol, 
0. 1 5 equiv). The sealed pressure tube was heated at 98 for 5 h, cooled to rt and 
concentrated on Celite™ to give a firee flowing powder which was purified via flash 

5 column chromatography (silica gel, hexanesAEtOAc, S: 1) to give 1.2 g (18%) of the desired 
product as an off white solid. Data for l,2-dihydro-2,2-dimethyl-7-(l«l,l- 
trimethylacetoxy)quinoline: Rf = 0.80 (hexanes/EtOAc, 3:1); NMR (400 MHz, CDCI3) 
6.83 (d./=8.0, 1 H),6.23(m.2H),6.12(d.7 = 2.1, 1 H). 5.42 (d, 7 = 9.7. 1 H),3.67(brs. 
1 H), 1.31 (s, 9 H), 1.29 (s, 6H). NMR (100 MHz, CDCI3) 177, 151, 130, 127, 123, 

0 117.109,105,52,49,31,27. 

K2-Dihvdro-7>hvdroxv>2.2-diniethvlquinoline , To a oven dried rb flask was dissolved 1,2- 
dihydTo-2,2-dimethyl-7-(M J-trimethylacetoxy)quinoline (48 mg, 185 jimol) in absolute 
ethanol (5 mL) and H2O (1 mL). To the stirred solution was added a catalytic amount of 
5 20% aqueous NaOH solution ('-0.2 mL). After 1 .5 h the dark purple solution was diluted 
with H2O (10 mL), EtOAc (15 mL) and quenched with sat. NH4CI solution (5 mL). The bi- 
phasic solution was extracted with EtOAc (4 x 20 mL), washed with brine (2 x 30 mL), 
dried (Na2S04) and concentrated in vacuo to give 31 mg (96%) of the desired phenolic 
amine, which was used without further purification. 

0 

K2-Dihvdro-2.2>dimethvl>6-trifluoromethvl-8>DvranonorS.6-glQuinoline (Compound 411. 
structure 37A of Scheme XLL where r1-2=r6=H- R3=R4=niethvL R^^trifluoromethvL 
X=0) . In a oven dried pressure tube equivuipped with a magnetic stir bar was dissolved 
l,2-dihydro-7-hydroxy-2,2-dimethylquinoline (31 mg, 177 imiol), ethyl (4,4,4- 

5 trifluoroacetoacetate) (75 mg, 408 pmol, 2.2 equiv) and ZnCl2 (75 mg, 550 pmol, 3 equiv) 
in absolute EtOH. Upon addition of the ZnCl2 the solution went a dark brown. The sealed 
pressure tube was heated at 105 for 16 h, cooled to rt and concentrated on Celite*^ to 
give a free flowing powder which was purified via flash column chromatography (silica gel, 
hexanes/EtOAc, 5:1) to give 2.3 mg (4.4%) of Compound 411 as a bright yellow solid. 

0 Data for Compound 411: Rfs0.31 0iexanes/EtOAc,3:l);^HNMR(400MHz,CDCl3) 
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7.1 1 (s, 1 H). 6.41 (s, 1 H). 6.32 (s, 2 H). 5.58 (d, J = 8.0. 1 H). 4.39 (br s. 1 H). 1.55 (s, 6 
H). 

EXAMPLE 312 
J ^.?.4-TeffilhYdro-2.2-dimethvl-6-trifliioromethvl-«.p;«n^^^^ 
5 4M. smicmre 40A of Scheme XLH. where r1-2«b6,, h. Ji^^A^^,\.yx 

RSrtrifluommefhvl Y=n) 

li2 . ?.4-TctrahV(fro-2.2-diinethvl-7-ri.l.l-triniethvlacetoxv kiuinoliiift r^micture 39A nf 
SdlflW^ Xl^n. where R '=r2=:H. R3gR4=nrieth vl. fer-hutvl y=n) To a oven dried 250 
mL it flask equivuipped widi a magnetic stir bar and a N2 gas inlet was dissolved 1,2- 
10 dihydro-2,2-dimethyl-7-(l,M-trimethylacetoxy)quinolinc (EXAMPLE 31 1) (47 mg, 192 
pmol) in dry EtOAc (5 mL). The flask was repeatedly evacuated and flushed with N2 then 
a catalytic amount of 10% Pd on C (-10 mg) was added. The flask was again evacuated and 
flushed with N2 several times and dien H2 was introduced by balloon. The solution was 
stirred under H2 for 13 h. The flask was again evacuated and flushed with N2 seveial times 
15 to remove any residual H2 and the solution was Altered through a pad of Celite™ and 
concentrated in vacuo to give the desired amine (38.0 mg. 154 fmiol. 81 % yield) as an off 
white solid. Data for U.3.4-tetrahydro-2.2-dimethy|.7-(l.l.l-trimethylacctoxy)quinoline: 
Rf = 0.54 (hexanes/EtOAc, 3:1); 'h NMR (400 MHz. CDCI3) 6.93 (d. y = 8.1. 1 H), 6.26 
(dd,y = 2.3.8.1. 1 H). 6.13 (d.y= 2.1. 1 H).3.59(brs, 1 H).2.73 (t. 7 = 6.7. 2 H). 1.67(1.7 
20 =6.7.2H). 1.32(s.9H). 1.18(s.6H). 



lA3.4-TctrahYdrp-7-hvdroxv-2.2-dimethviq..h.>^|jny To a oven dried rb flask was 
dissolved 1.23Atetnaiydro-2.2-dimethyI-7Hl,l.l-trimethylacetoxy)quinoline(38mg. 154 
Minol) in absolute ethanol (5 mL) and H2O ( 1- mL). To the stiircd solution was added a 
catalytic amount of 20% aqueous NaOH solution (-0.2 mL) and sUired under N2 at rt After 
3 h the dark puiple solution was diluted with H2O (10 mL). EtOAc (15 mL) and quenched 
with sat NH4CI solution (5 mL). The bi-phasic solution was extracted with EtOAc (4 x 20 
mL). washed with brine (2 x 30 mL). dried (Na2S04) and concentrated in vacuo to give 25 
mg (92%) of the desired phenolic amine as a light yellow oil. Data for 1.2,3,4-tetrahydro-7- 
hydroxy-2.2-dimethylquinoline: Rf = 0.22 (hexanes/EtOAc. 3: 1 ); NMR (400 MHz. 
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CDCI3) 6.82 (d.y= 8.1, 1 H).6.09(dd.y = 2.6.8.2. 1 H). 5.93 (d.y= 2.4. 1 H), 2.68 (1,7= 
6.7, 2 H), 1.67 (t, J = 6.7, 2 H), 1.19 (s, 6 H). 

1.2.3.4-T«ralwdro-2.2-diinethvl-64rifliiimmiethvi4>.pi^ 
S 412. structure 40A of Seheme XLH. where r1-2, r6.,r8=h R3=R4=n^ thYi, 

R^»triflttW9nWfttlYli X=Qi)« in a oven dried pressure tube equivuipped with a magnetic stir 
bar was dissolved U3.4-tetrahydn)-7-hydroxy-2,2-dimethyIquinoliiie(25.1 mg. 142Mmol), 
TFEEA (62 mg. 338 pmol. 2.2 equiv) and ZnCl2 (62 mg. 462 imiol. 3 equiv) in absolute 
EtOH. The sealed pressure tube was heated at 105 °C for 13 h, cooled to rt and concentrated 
10 onCeIite™togiveafineeflowingpowderwhich was purified via flash column 

chromatography (silica gel, hexanes/EtOAc, 5: 1 ) to 26.3 mg (60%) of Compound 412 as a 
bright yellow solid. Data for Compound 412: Rf = 0.3 1 (hexanes/EtOAc, 3: 1 ); NMR 
(400 MHz, CDCI3) 7.26 (s, 1 H), 6.37 (m. 2 H). 4.52 (br s. 1 H)m. 2.83 (t. 7 = 6.6, 2 H). 
1 .74 (t. y = 6.6. 2 H), 1 .28 (s, 6 H). 

15 

EXAMPLR3ia 

^2.?.4-T^tnUiydnH>-trinuoromethvl-8-Pvninonor5.6.» lQuinoline frcmmound 413 anirt..,^ 
4SA of Scheme Xf.ni. where r1=8H p2= trifliioitwMthvn 

?-Mdho>ty-yrg>i,T indanone oxime fCOmnound laA. Scheme yT.ni^ To an oven dried 250 
20 mL ri> flask equivuipped with a magnetic stir bar, a N2 gas inlet and a water cooled reflux 
condenser was dissolved 7-methoxyindanone (2.0 g, 12.3 mmol). Et3N (3.0 mL, 21 .5 mmol, 
1 equiv) and NH2OH.HCI (1.48 g, 21.5 mmol. 1 equiv) in MeOH (50 mL). The clear 
coloriess solution was heated at reflux for 12 h. cooled to rt and partially concentrated under 
reduced pressure to half the original volume. The liquor was diluted with H2O (25 mL) and 
25 extracted with EtOAc (4 x 50 mL). washed with brine (3 x 25 mL). dried (Na2S04) and 
concentrated in vacuo to afford 2. 14 g (99%) of die desired adduct as a white solid. Data for 
3-methoxy.fnwM-indanone oxime: Rf = 0.23 (hexanes/EtOAc, 3:1); NMR (400 MHz. 
0003) 8.01 (br s. 1 H). 7.47 (d. J = 2.4. 1 H), 6.88 (dd. J = 2.4. 8.3. 1 H). 6.82 (d. 7 = 8.3. 
1 H). 3.30 (s, 3 H). 2.79 (m, 2 H). 2.44 (t. 7 = 6.7. 2 H). 
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10 



l.4-T?traftY<>ro-7-niftho^Yquioo|i.|e froiUPffuffd 44A. f^hf^,^ y i m) . i„anamedried 
100 inL rt> nask equivuipped with a magnetic stir bar. a N2 gas inlet and a water cooled 
reflux condenser was dissolved 3-niethoxy-imw indanone oxime (280 mg. 1 . 10 nrniol) in 

diyTHF. UnderablanketofN2tliesoIution wascooledtoOTanda LOMsolutionof 
LAH in pentane (0.5 niL. 5.0 mmol. 4.3 equiv) was added via syringe. TTie solution was 
then healed to reflux for 4.5 h. The solution was cooled to it and quenched with H2O (2 
mL). extracted with EtOAc (3 x 25 mL). washed with brine (50 niL). dried over Na2S04 
and concentrated on CeUte™ to give a fiee flowing powder which was purified via flash 
column chromatography (silica gel. hexanes^OAc. 3: 1 ) to give 14 mg (8%) of the desired 
adduct as an off white solid. Data for 1.23.4-tetrahydn>-7-methoxyquinolinc: Rf= 0.35 
(hexanes^tOAc. 3:1): NMR (400 MHz, CDCI3) 6.84 (d. 7 = 8.0. 1 H). 6.19 (dd. 7= 
2 J. 8.2. 1 H). 6.03 (d, J = 2.5. 1 H). 3.8 1 (br s. 1 H). 3.73 (s. 3 H). 3.27 (m. 2 H), 2.69 (t, J 
= 6.4. 2 H), 1.91 (m.2H). 



15 



L2.3.4'^^trahy<<r^7-hYdmxvniiinf>|jtiP . in a flame dried 100 mL rt> flask equivuipped with a 
magnetic stir bar and a N2 gas inlet was dissolved 1 A3,4-tetrahydit)-7-methoxyquinoline 
(14.0 mg. 85.8 pmol) in CH2CI2 (-3 mL). The solution was cooled to -78»C under a 
blanket of N2 and a 1 .0 M solution of BBr3 in CH2CI2 (0.25 mL. 250 pmol. 3 equiv) was 
added via syringe. Hie solution stined at -78«>C for Ih. wanned to O^G for 1 h and it for 2 h. 
The reaction was quenched witii H20 (2 mL). extracted with CH2CI2 (3 x 20 mL). washed 
with brine (2 X 20 mL). dried (Na2SQ4) and concentrated in vacuo to affoid 12 mg (88%) of 
the desired adduct as a yellow oil. Data for U.3,4.tetrahydix>-7.hydn)xyquinoline: Rf= 
0.21 (hexane5^Ac.3:I):lHNMR(400 MHz, CDCI3) 6.79 (d.y.8.2. 1 H).6.12(dd.y 
« 2.4, 8.0. 1 H). 6.04 (d. 7 « 2.3. 1 H). 4.78 (br s. 1 H). 3.27 (m. 2 H). 2.67 (m. 2 H). 1 .91 
25 (m.2H). 



20 



12A4-TCtrahY<ir0^triflwon>mrthv|.8-Dvrannn»rs ^ glauinnlin.. ^^f^moomd 41.T .rn.rt..». 

9f scheme XMH. where R i=H. R2=trifl..nmm.t^Y') In a oven dried pressure tube 
equivuipped widi a magnetic stir bar was dissolved 1.2.3.4-tetrahydn>-7-hydroxyquinoline 
(1 1.7 mg. 78.5 Mmol). TFEEA (>10 fold excess) and ZnCl2 (>10 fold excess) in absolute 
EtOH (3 mL). The sealed pressure tube was heated at 1 10»C for 16 h. cooled to rt and 
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concentrated on Celite''^ to give a free flowing powder which was parified via flash 
column chromaiograi^y (silica ^1, bexanes^Ac. 4:1) to give 8.6 mg. (41%) of 
Compound 413 as a Inight yellow solid. Data for Compound 413: RfsOJl 
(hexanes/EtOAc. 3: 1); *H NMR (400 MHz, 0X^3) 7.21 (s, 1 H), 6.35 (m, 2 H), 4.66 (br s, 
5 1 H). 3.40 (m, 2 H). 2.80 (t. 7 « 63, 2 H). 1 .95 (m. 2 H). 

EXAMPLE 314 

(H/S)-4-Eaiv\-\ ■2.3.4-tetnihvdro.6.trifluoromrth vl.8-Dvranonof5.6-glQuinnHne rCompniinri 
414. structure 33A of Scheme XL. where R»-3=r6=h. R4=ethvl. RSstrifluoromethvn 

10 (Jyy)'1-^ButoxvcarfaonvM-ethv^-l■2■3.4-te^ ^ahvd^>^hvdroxv-7-methn«vq■■■nft^| n.. To a 
flame dried 250 mL r.b. flask equivuipped with a magnetic stir bar and a N2 gas inlet was 
dissolved (JZ/S)-l-/-ButoxycarbonyI-l,2,3,4-tetrahydro-7-methoxy-4-quinolone (106 mg, 
390 pmol) in dry THF (8 mL). The solution was cooled to 0»C under a blanket of N2 and a 
1.0 M solution of ethyl magnesium bromide (EtMgBr) in ethyl ether (1 .3 mL, 1.36 mmol, 

15 3.5 equiv)was added via syringe. The solution was stirred at 0°C for 2 h and at rt for 3 h. 
The reaction did not go to completion and starting material was observed by TLC (silica gel, 
hexane/EtOAc, 3: 1 ). The reaction was quenched with H2O (2 mL), extracted with EtOAc 
(4 X 25 mL), washed with brine (40 mL), dried over Na2S04 and concentrated m vacuo to 
give 38 mg (32%) of the desired alcohol as a coloriess oil. Data for (R/Syi-t- 
20 butoxycartK)nyl-4-cthyl-U3,4-tetrahydro-4-hydroxy-7-niethoxyquinoline: Rf=0.14 

(hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 7.36 (d, J = 8.7. 1 H, Ar-5H), 7.34 (d, 
y = 2.5, 1 H, Ar-8H). 6.67 (dd. 7 = 2.5, 8.5, 1 H. Ar-6H), 4.08 (m, 1 H), 3.86 (br s, 1 H. 
OH), 3.79 (s, 3 H, OMe). 3.43 (m, 1 H), 1 .87 (m, 3 H), 1 .53 (s, 9 H, t-butyl), 0.859 (t. J = 
7.4,3H.-CH3). 

25 

(jyy)-l-r-Butoxvcart)onvl-4-ethvl.l.2J.4.tetrahvdro.7-methoxvauinoline. To an oven dried 
250 mL r.b. flask equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 
(/Z/5)-lw-butoxycaibonyl-4-ethyl-l,23.4-letrahydn>-4-hydroxy-7-methoxyquinoIine(37.6 
mg, 123 Mtnol) in dry EtOAc (8 mL). The flask was repeatedly evacuated and flushed with 
30 N2 then a catalytic amount of 1 0% Pd on C (~ 1 0 mg) was added. The flask was again 
evacuated and flushed with N2 several times and then H2 was introduced by balloon. The 
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solution was stined under H2 for 14 h. The flask was again evacuated and flushed with N2 
several times to remove any residual H2 and the solution was filtered through a pad of 
CeliteTM and concentrated in vociio to give 34 mg (95%) of die desired amine as a clear 
colorless oil. Data for (»'5)-l.r-butoxycatbonyl^fliyM A3.4-tetiahydro-7- 
5 methoxyquinolme: Rf« 0.52 (hexanes/EtOAc. 3: 1);*HNMR (400 MHz. 0X33) 7.27 (d. 
y = 23. 1 H. Ar-8H), 7.02 (d. 7 = 8 J. 1 H. Ar-SH). 6.59 (dd. 7 » 2.7. 8.4. 1 H. Ar^JH). 3.78 
(s. 3 H. OMe). 3.74 (m. partially obscured by OMe. 1 H). 3.58 (m. 1 H). 2.62 (m. 1 H). 1.95 
(m. I H). 1.72 (m. 2 H). 1.53 (s. 9 a t-butyl). 1.48 (m. partially obscured by t-butyl 1 H) 
0.949(t.y=7.4.3H.-CH3). 



10 



15 



20 



25 



30 



fjyg)-4-BthYl-l,?,3.4-tetTahvdnv7.methn«vq..i^ n |ip . In a oven dried 250 mL r.b. flask 
equivuipped widi a magnetic stir bar and a N2 gas inlet was dissolved (JWS)-1./. 
butoxycarbonyl^ethyH.23.4.tetrahydro-7-methoxyquinoline (34.0 mg. 117 pmol) in dry 
CH2C12(1 mL). To the stirred solution was added TFA (1.2 mL) at rt and was allowed to. 
react for 2 h. The dark red solution was quenched widi sat NaHCOa solution ( 10 mL). 
extracted with CH2CI2 (3 x 25 mL). washed with brine (50 mL). dried (Na2S04) and ' 
concentrated in vacuo to afford 21 mg (95%) of the desired amine as a clear light yellow oil. 
Data for (J«/5)wj^thyl.l.2,3,4-tetrahydro-7-methoxyquinoline: Rf«0.1 (hexanes^Ac 
3:1); HNMR(400MHz.CDCl3)6.92(d.y = 8.5. 1 H).6.21 (dd, 7 =2.5. 8.2. 1 H).6.03 
(d. J = 2.5. 1 H). 3.73 (s. 3 H). 3.27 (m. 2 H). 2.59 (m. 1 HX 1 .86 (m. 1 H). 1 .75 (m. 2 H). 
1.48 (m. I H). 0.968 (t. / = 7.4. 3 H). 

(^/^fihYl-l ? ^ 4iefnM>Ydr^7-hY<iff>myinoline fstnimm- 12a ^Sci^j j^ 
R • -H.R^=gthYl) - Inafl«ncdriedlOOmL*flaskequivuippedwidiamagneticstirbar 
and a N2 gas inlet was dissolved (iVSH^yl-1.23.4.tetrahydn>.7-meUioxyquinoline (21 
mg. 109.9 pmol) in 01202 (4 mL). The solution was cooled to 0°C and a 1.0 M solution 
of BBr3 in CH2a2 (0.33 mL. 320 pmol. 2.75 equiv) was added slowly by syringe. Tlie 
solution was warmed to rt and stirred under a blanket of N2 for 9 h. The reaction was 
quenched by addition of sat NaHC03 solution (5 mL). extracted with CH2CI2 (3 x 25 mL). 

washed with brine (2 X 20 mL), dried (Na2S04) and concentrated in vflCKo to give 19mg 
(99%) of die desired phenolic amine as a clear yellow oil. Data for (R/S)-4-ethy]- 1 .23.4- 
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tetrahydro-7-hydioxyquinoliiie: NMR (400 MHz, CDCI3) 6.85 (d, 7 = 8. 1 . 1 H). 6. 11 
(dd. 7= 2.4. 8.3, 1 H).5.98(d.y*2.4, 1 H). 3.25 (m. 2 H), 2.57 (m. 1 H). 1.85 (m. I H). 
1.76 (m. 1 H), 1.67 (m, 1 H). 1.51 (m, 1 H). 0.940 (1,7 =7.4, 3 H). 

5 W.yH-EthYl-|.2.3.4-tetrahvdio-6^rifliioromethvl-^^ m 

4R sfrMctuie 33A of Scheme XL. where r1-3=r6^h . R4«,thvi R5=trifluoroni«rhvn i„a 
oven dried pressure tube equivuipped with a magnetic stir bar was dissolved (iWSH-ethyl- 
l,2,3.4-tetrahydro-7-hydn>xyquinoIine (19 mg, 109 nmol) and TFEAA (excess) and ZnCl2 
(excess) in absolute EtOH (-3 mL). The sealed pressure tube was heated at 101 *»C for 10 h, 

10 cooled to rt and concentrated on CeliteTw to give a free flowing powder which was purified 
via flash column chromatography (silica gel, hexanes/EtOAc, 3:1) to give 3 mg (47%) of 
Compound 414 as a bright yellow solid. Data for Compound 414: Rf=0.19 
(hexanes/EtOAc. 3:1); NMR (400 MHz. CDCI3) 7.25 (s, 1 H). 6.38 (s. 1 H). 6.36 (s, 1 
H). 4.70 (br s, 1 H), 3.40 (m. 2 H), 2.70 (m. 1 H). 1.89 (m. 2 H), 1.67 n(m, 1 H). 1.55 (m, 1 

15 H), 0.95 (t, 7 s 7.4, 3 H). 

EXAMPLE aiS 

f^/^l.2.3,4-Tetrahvdro-1.4-dimethvl.8-nvrannnor^ 6.glmiinolin<. f C omnfiund 4^ ;, 
StniCture 34A of Scheme XL. where r1-3=r6=r8=h. R4« nethvl. R5=rrifl..omn.AthYf) 

20 In a flame dried 1 00 mL rb flask equivuipped with a magnetic stir bar was dissolved 

Compound 410 (EXAMPLE 310) (10.0 mg. 35.6 pmol) in glacial acetic acid (4 mL). To 
the stirred solution was added /mra-formadehyde (12 mg, 356 pmol. 10 equiv). The cloudy 
yellow solution stirred for 10 min then NaCNBHa (12 mg, 178 pmol, 5 equiv) was added at 
once. Upon addition the solution emitted gas for approx 5 min then turned bright yellow. 

25 After stirring for 1 2 h the solution was slowly poured over ice and quenched with NaOH 
(20%), extracted with EtOAc (2 x 25 mL), washed witfi brine (50 mL). dried (Na2S04) and 
concentrated in vacuo to give 8.9 mg (86%) of Compound 415 as a yellow-green solid. 
Data for Compound 415: Rf = 0.22 (hexanes/EtOAc; 3: 1); *H NMR (400 MHz, CDCI3) 
7.25 (s, 1 H), 6.42 (s, 1 H). 6.35 (s. 1 H). 3.42 (m, 2 H), 3.00 (s. 3 H), 2.91 (m, 1 H), 2.00 

30 (m. 1 H), 1 .72 (m. 1 H), 1 .28 (d, 7 = 6.8, 3 H). 
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EXAMPLE ■«< 

In a flame dried 100 mL rb flask equtvnipped with a magnetic stir bar was dissolved 
Compound 414 (8.0 mg. 27.1 Mmol) in glacial acetic acid (3 mL). To the stined solution 
wasaddedpfl«,.fonnadehydc(8.0mg.271 Mmol. lOequiv). The cloudy yellow solution 
stirred for 10 min then NaCNBHa (8.0 mg. 135 pmol. 5 equiv) was added at once. Upon 
addition the solution emitted gas for approx. 5 min then turned bright yellow. After stirring 
for 12 h the solution was slowly poured over ice and quenched with NaOH (20%). extracted 
with EtOAc (2 X 25 mL). washed with brine (50 mL). dried (Na2S04) and concentrated in 
yacuo to give 7.9 mg (94% yield) of Compound 416 as a bright yellow-green solid. Data 
for Compound 416: Rf = 0.23 (hexanes/EtOAc: 3: 1); NMR (400 MHz. CDCI3) 7. 20 
(s. I H), 6.43 (s. 1 H). 6.35 (s. 1 H). 3.47 (m. 1 H). 3.30 (m. 1 H). 3.00 (s. 3 H). 2.68 (m. 1 
H). 1 .89 (m. 2 H). 1 .56 (m. 4 H). 0.980 (d. 7= 7.4. 3 H). 



EXAMPLE 3^7 

2.2-Dimethvl-l 7 ^ 4-trtrqhYdrn 6-triflommcthvl-8-nvridnnnrsy^/l^ ..^n^ lin^ rr«mp n..p^ 
417. ^fuctyrr m of Scheme Yf II. wh... p l-2^p6- H. R3=R4^,hy| 

R5=triflunrpm..f^Y|) 

7.ym.ButyloxyrarhafnovM ,?-dihvdm-?.2^im^thvW, ..in>.»ni. f.in.rt..». ^f^.u^^ 
Ml. wh^rP R »=R2,h, p3,T^4^„yp ^ To a flame-dried 200 mL r.b. flask containing 3- 
/m-butylcaibamoylaniline (EXAMPLE 147) (7.7 g. 0.037 mol) in 40 mL of anhydrous THF 
was added CbCI (183 mg. 1.8 mmolX triethylamine (5.15 mL, 0.037 mol) and 3-acetoxy-3. 
methyl-l-butync (4.66 g. 0.037 mol). The reaction mixture was brought to leflux for 5 h 
25 then cooled to rt and filtered tiiough a short pad of celite. Purification by flash column 
chromatography (silica gel. hexanes/lediyl acetate. 7:3) affoided 6.83 g (67%) of the desired 
propaigyl intermediate that was used directly for tite next step. The propargyl amine (6.5 g. 
0.0237 mol) was dissolved in 40 mL of anhydrous THF. CuCI (234 mg. 0.0024 mol) was 
added and the mixture was heated to reflux for 16 h. The reaction mixnire was diluted with 
ethyl acetate (200 mL). and washed with water and brine. The organic layer was dried 
(Na2S04) and concentrated in vacuo to an oil that was subjected to chromatography (silica 
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gel. hexanes/ethyl acetate, 9:1) which afforded 224 g (34%) of 7-»eff-|jutyloxycaibainoyI- 
U-dihydro-2,2-diinethylquinoline along with 4.1g (63%) of the widesired regioisomer. 
I^ta for 7-lerf-biityloxycaibain(9l- 1 .2-dihydn>-2,2-diiiiethylquinoline: NMR (400 
MHz, CDQa) 6.80 (bs. IH). 6.77(d, J«7.4. lH),6.33(bs. 1H),6.3I (bd,/»7.4. 1H)..6.I8 
5 (d.7s9.7. lH),5.37(d.7«9.7, lH),3.70(bs. IH). 1.49(s.9H). 1.27 (s.6H). 

7-Ainino-1.2.3.4-tetnihvdm-2.2-diinethvlmiinnliiM. Asolutionof 7-reiY- 
butyloxycaibainoyl-l,2-^ihydro-2,2-dimethylquinoline (3.4 g, 0.012 mol) in ISOmL of 
ethyl acetate was hydrogenated under an atmosphere of hydrogen with Pd-C 1 0% (340 mg) 

10 at rt for 7 h. Filtration over celite afTorded 3.7 g (100%) of pure 7-teft-butyIoxycarbamoyl- 
l,2.3,4-tetrahydro-2,2-diniethy]quinolme. The title compound was prepared by General 
Method 12 (EXAMPLE 147) from 7-terr-butyloxycaibamoyl-l,2,3,4-tettahydro-2,2- 
dimethylquinoline (3.7 g, 0.012 mol) to afford 2.35 g (100%) of 7-amino-l,2,3.4-tet^ahydro- 
2,2-dimethyIquinoline as a light reddish oil. Data for 7.amino-l,2,3,4-tetrahydro-2,2- 

15 dimethylquinoline: Ifl NMR (400 MHz, CDCI3) 6.77 (d, J = 7.9, IH). 6.00 (dd, J = 7.9, 
2.2, 1H),5.81 (d,y = 2.2. lH),3.47(bs. IH), 3.40 (bs, 2H), 2.66 (t, J = 6.7. 2H), 1.65 (t,y = 
6.7. 2H). 1.18 (S.6H). 

2,2-DimcthYl- 1 .2.3.4.tetrahvdro-6-trinoromethvl-8-p v ridonors.6-flquinoline f Compmiin^ 
20 417. stnicture 40A of Scheme XUl. where r1-2sR6=H. R3gR4-niethvl. 

R5=trifluoromethy|). This compound was jMcpared by General Method 1 3 (EXAMMJE 
147) from 7-amino-l,2;3,4-ietrahydro-2,2-dimethylquinoline (2.35 g, 0.012 mol), ZnCl2 
(2.74 g, 0.02 mol) and ethyl 4.4,4-trifluotoacetoacetate (2.15 mL, 0.013 mol) to affoid 1.91 
g (48%) of Compound 417. Data for Compound 417: ^H NMR (400 MHz, DMSO d6) 
25 11.70(8, lH),7.18(s. lH).6.85(s. lH).6.35(s. IH), 2.65 (1,7= 6.6. 2H). 1.61 (t.7a6.6. 
2H). 1.17(s.6H). 

EXAMPLE 318 

fj^l.2.3.4-tetrahvdro-6-ttifluon)methvl-2.2.4.tri methvl-8-pvridonors.6-fl-3-quinnlin^^^ 
30 (Compound 418. stnicture 47 A of Scheme XLIV. where r1=r2=H. R3=trifluoromethvl^ 
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|.M»-fm-gMtY>OXYca»t)ainov?.l ?^ihvdro^trifl..». o methvl-? 9 ^ ^yi p 
PYri<^PH9r?,»nqtiinQliiie fstnirtme 46A of Sgh ^ me XLIV » '-"^-^ 
R^triflvoronfflhyl) . To a suspension of NaH 60% in mineral oil (16 mg, 0.387 mmol) in 1 
mL of anhydrous THF at 0»C was added dropwise. a solution of Compound 247 
(EXAMPLE 147) (100 mg, 0.32 mmol) and the resulting mixture was stimd at 0 «C for 10 
mm. A solution of t-Boc20 (78 mg. 0 J55 mmol) in 1 mL of THF was added dropwise and 
the reaction mixture was stirred at it for 1 h. The reaction mixture was quenched with water 
(1 mL). extracted with ethyl acetate (2 x 5 mL) and concentrated in vacuo to give 148 mg 
( 100%) of a yellow solid that was used directly for the next step. To a solution of 9-rm- 
butyloxycart»moyl-U-dihydro-2A4-trimethyl-8-pyridono[5.6-/]quinoline (130 mg. 
O.32mmol) in 10 mL of anhydrous THF at -78«C was added n-BuLi 2.5 M in hexane (121 
mL. 0.32 mmol) and the mixture stirred for 10 min. t-Boc20 (73 mg. 0.33 mmol) in 1 mL 
of THF was added and the reaction mixnire stirred at .78»C for 6.5 h, The temperature was 
raised to 0 "C and the mixture quenched with water (3 mL). extracted with ethyl acetate (2 x 
10 mL). dried (Na2S04) and concentrated in vacuo to give a solid residue. Purification by 
Hash column chromatography (silica gel. hexanes/ethyl acetate. 8:2) gave 79 mg (48%) of 
1.9^i-/m-butyloxycarbamoyl-1.2Kilhydro-2A4^rimethyl-8.pyridono[5.6-^^^^^ 
iHNMR (400 MHz. CDCI3) 7.76 (s. lH).7.72(s. lH).7.38(s. lH).5.67(s. IH),2.13(s. 
3H). 1.62 (s. 3H). 1.57 (s, 9H). 1.50 (s. 9H). 



J-rgrr-t^uty|9xyffartTWm)YH , 7 ^ 4-t«IHhYdro.VhvdmTV.6.triflH«»^^hy| .? y ^- trinrthT l ff 
PYrid9nPf?.6-fl(minftlinf- a solution of l,9-di.rm-butyloxycari)amoyH.2^ihydit>-2A4- 
trimethyM.pyridono[5.6-/]quinoIine (79 mg. 0.155 mmol) in 2 mL of anhydrous THF at rt 
was treated with 388 |iL of BH3.THF ( 1 .0 M-in THF. 0.388 mmol) for 3 h and was then 
quenched with 78 jtLof NaHCOa satd't followed by 30% H2O2 (78 jiL). The reaction 
mixture was stimd for 1 h, then 2 mL of water was added. The mixoire was extracted with 
ethyl acetate (5 mL). dried (Na2S04) and concentrated in vacuo to an oil that was subjected 
to flash column chromatography (silica gel. hexanes/ethyl acetate. 7:3) to give 21 mg (32%) 

ofl.|ert4nityIoxycarbamoyl-1.2.3.4-tetrahydro-3.hydroxy-2.2.4-trimethyl-8.pyridonot5.6- 
30 yjquinoline. Data for l-terr-butyIoxycart)amoyl-1.23.4-tetrahydro-3-hydroxy-2.2.4- 

trimethyl-8-pyridono[5.6-y]quinoline: ^H NMR (400 MHz. CDCI3) 12.5 (bs. IH). 7.51 (s. 
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IH), 7.28 (s. IH), 6.85 (s, IH). 3.19 (dd. J = 7J, 5.2, IH), 2.91 (m, IH), 2.14 (d, /a 7.0, 
IH). 1 .65 (s, 3H), 1.55 (s, 9H), 1 .52 (s, 3H). 1 .46 (d, 7 = 6.1. IH). 

(/;^U.3.4-tetrahvdro^trifluoroinethvl-2.2.4-triin^^^ 

5 (Compound 418. stnictnte 47A of Scheme XLIV. where r1=r2=h. RSatri fluoromerhvn 
To a suspension of PCC (SO mg, 023 mmol) in 2 mL of dichlcRomethane at it was added 1 - 
rm-buQrloxycaibanK>yI-l,2,3.4-tetrahydro-3-hydroxy-^trifluoroinethyI-22 
pyridono[5,6:/]quinoline (16) (lOmg, 0.(^3 mmol) in 1 mLof dichloromediane. The 
reaction mixture was stirred at it for 1 .5 h. then it was filtered over celite and the solvent 

10 was removed in vacuo to give a dark oil that was subjected to flash column chromatography 
(silica gel, hexanes/ediyl acetate, 6:4) to give 5.5 mg (56%) of l-ferr-butyloxycarbamoyl- 
l,2,3,4-tetrahydro-6-trifluoromethyl-2,2.4-trimethyl-8-pyridono[S.6-y]-3-quinolinonethat 
was used directly for the next step. The title compound was prepared by General Method 12 
(EXAMPLE 147) from l-rerr-batyloxycarbamoyl-l,2,3,4-tetrahydro-6-trifluoromethyI- 

1 5 2,2,4-trimethyl-8-pyridono[5,6-/]-3-quinolinone (5.5 mg, 0.013 mmol) to afford 3 mg (7 1 %) 
of Compound 418. Data for Compound 418: 'H NMR (400 MHz, CDCI3) 12.3 (bs, IH), 
7.51 (s, IH), 6.85 (s, 1H),6.71 (s, lH),4.27(s. 1H).3.61 (q.y = 6.3. IH), 1.55 (d,y = 6.3. 
3H), 1.40 (s,3H), 1.31 (s,3H). 



5- Trifluororoethvl-7-Pvridonor5.6-glindoliiie fConrnound 41 9. stmcture 49A of iScheine 
XLV. where Rl=trifluoromedivl. R2=m 

6- AminiMndoline. A sohition of 6-nitroindoline (1 g, 6.1 mmol) in SO niL of ethyl acetate 
was hydrogenated under an atmosphere of hydrogen widi Pd-C 10% (100 mg) at rt for 3 h. 

25 titration over celite afforded 1.0 g (98%) of 6-aminoindoline. Data for 6-aminoindoline: 
1h NMR (400 MHz, CDCI3) 7.40 (d. 7 = 7.4. IH), 6.05 (d, 7 = 2.0. IH). 6.03 ( d, 7 = 7.5, 
IH). 3.67 (bs , IH). 3.49 (t. 7= 8.1. 2H). 3.48 (bs. 2H). 2.90 (t. 7= 8.2. 2H). 



20 



EXAMPLE 319 



5-Trifluoromethvl-7.iivridonof5.6.glindoline fComnound 419. stmcmre 49A of Scheme 
30 XLV. where R*=trifluoromethvl. R^H) This compound vras prepared by General Method 
13 (EXAMU^ 147) from 6-aminoindoline (200 mg, 1.2 mmol), ZnCl2 (262 mg, 1.93 
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mmol) and ethyl 4,4,4-trifluoroacetoacetate (194 mL. 1 .32 mmol) to affoid 100 mg (32%) of 
Compound 419. Data for Compound 419: NMR (400 MHz. DMSO d6) 12. 1 (s, IH). 
7.31 (s. IH). 6.82 (s, IH). 6.49 (s, IH). 6.40 (s. IH). 3.59 (t. 7 = 8.1. 2H). 3.01 (t. 7 = 8.1, 
2H). 

5 

EXAMPLE 320 

8K4<h|oroben7mlV5-trifluoromethvl-7-pvridonors .6-g1indoline rComoound 4^ , ptntr^^^. 
SPA Pf Schwne XT.V where Rl=trifliiroin ethvl. r2=H. r3=4. •chlorophenvn, 
To a solution of Compound 419 (EXAMPLE 319) (13 mg, 0.05 mmol) in 2 mL of 

10 anhydrous TOP at -78 "C was added »i-BuLi 2.5 M in hexane (2 1 mL. 0.05 mmol) and the 
resulting mixture was stined for 15 min. Then 4-chlorobenzoyl chloride (6.4 mL. 0.05 
mmol) was added and the reaction mixture was slowly brough to ft over a period of 30 min. 
The reaction mixture was quenched with a saturated aqueous solution of NILjO (1 mL), 
extracted with ethyl acetate (5 mL) and concentrated in vacuo to an oil that was subjected to 

15 flash column chromatography (silica gel. hexanes/ethyl acetate. 8:2) which afifoided 3 mg 
(15%) of Compound 420. Data for Compound 420: NMR (400 MHz, CDCI3) 8.19 (d, 
i = 8.6, 2H), 7.77 (s. IH). 7.51 (d. is 8.6, 2H), 7.25 (s, IH). 6.99 (s, IH). 4.45 (s. IH), 3.77 
(t. J = 8.0, 2H). 3.28 (t, J a 8.0, 2H). 

20 EXAMPLE 311 

7-r£rr■^^tY^o?cvca^ha^novM.2■d^hvdlO-2Ag-trilnethvlc^n fnoHne fstnictiiw> 36A. Schenii. 

where R l»R3=R4aniethvl. rZ^H. P=f-hiif o xv. X=Nm To a flame-dried 10 mLr.b. 
flask containing 3-rerr-lmtylcartMunoyl-2-m^ylaniIine (EXAMPLE 155) (490 mg. 0.0022 
mol) in 3 mL of anhydrous THF was added CuCI (1 1 mg. 0.1 mmol). triethylamine (307 

25 mL. 0.0022 mol) and 3-acetoxy-3-methyl-l-butyne (278 mg. 0.0022 mol). The reaction 
mixture was brought to reflux fw 5 h tfien cooled to n and filtered through a short pad of 
celite. Purification 1^ flash column chromatography (silica gel. hexanes/ethyl acetate, 7:3) 
afforded 290 mg (46%) of the desired propargyl intennediate that was used directly for the 
next step. The propargyl amine (290 mg. 0.001 mol) was dissolved in 5 mL of anhydrous 

30 THF. CuCl (5 mg. 0.05 mmol) was added and the mixture was heated to reflux for 1 6 h. 
The reaction mixture was diluted with ethyl acetate (10 mL). and washed with water then 



WOM/194S8 



PCT/US9S/16096 



282 

brine. The organic layer was dried (Na2S04) and concentrated in vacuo to an oil that was 
subjected to chromatography (silica gel. hexanes/ethyl acetate. 9:1) which afibided 1 14 mg 
(40%) of 7-reft-butyloxycaibanx^l-1.2-dihydn>-2.2.8-triniediylquinoline. Data for 7-tert- 
butyloxycartjamoyl- 1 .2-dihydro-2,2,8-trimethylquinoline: NMR (400 MHz, CDQa) 
5 6.85 (d, y = 7.4. IH). 6.75 (d, 7 a 7.4, IH). 6.23 (d. / a 9.5. IH), 6.18 (bs. IH). 5.42 (d. 7 a 
9.5. IH). 3.57 (bs. IH). 1.92 (s, 3H). 1.45 (s. 9H). 1.29 (s. 6H). 

7-Amino-1.2.3.4-tetrahvdro.2.2.8-trimethvlqMinoliiie. A solution of 7-ierr- 
butyloxycartNunoyl-l .2-dihydio-2.2.8-triniethylquinoline (1 14 mg, 0.39 mmol) in 4 mL of 

10 ethyl acetate was hydrogenated under an atmosphere of hydrogen with Pd-C 10% (1 1 mg) at 
rt for 7 h. Filtration over Cclite afforded 60 mg (60%) of 7-terr-butyloxycarbamoy]- 1 ,2,3,4- 
tetrahydro-2A8-trimethylquinoline. The title compound was prepared by General Method 
12 (EXAMPLE 147) from 7-/ert-butyloxycarbamoyl-l,2,3,4-tetrahydro-2A8- 
trimethylquinoline (60 mg, 0.206 mmol) to afford 30 mg (77%) of 7-amino. 1,2,3,4- 

15 tetrahydro-2A8-trimethylquinoline as a light reddish oil. Eteta for 7-amino- 1,2,3,4- 

tetrahydro-2A8-trimethylquinolinc: NMR (400 MHz, CDCI3) 6.70 (d, J = 7.9, IH), 
6.09(d./=7.9, IH). 3.30 (bs,3H), 2.71 (t.ya6.7.2H), 1.89 (s,3H), 1.65 (t. 7 = 6.7, 2H). 
1.21 (S.6H). 

20 2.2. 1 0-Trimethvl- 1 2.3.4-tetrahvdro-6-trifloroniethvl.8- Dvridonor5.6.flQmnoline 

(Compound 421. stnicmie 40A of Scheme XLH. wtem RloR3,R4angthvl. R2aR6=H 

R^=»riflWQrenwthYl). This conqMund was prepared by General Method 13 (EXAMPLE 
147) from 7-amino-1.23.4-tetrahydK>-2.2,8-trimethylquinoline (30 mg. 0.159 mmol). ZnQi 
(35 mg. 0.255 mmol) and ethyl 4,4.4-trinuoroacetoacetatB (26 mL. 0.175 mmol) to afford 
25 21 mg (42%) of Compound 42L Data for Compound 421: NMR (400 MHz, CDCI3) 
9.13 (s. IH). 7.34 (s. IH). 6.67 (s, IH), 4.10 (s, IH), 2.88 (t, /= 6.7, 2H), 2.10 (s, 3H). 1.75 
(t. y= 6.7. 2H). 1.30 (s,6H). 



EXAMPLE 322 

30 1.2.3.4-Tetrahvdro-6-trifluoromethvl-8- pvridonors.f>.flQuinoline rCompcund 422. structure 
53A of Scheme XLVl. where R 1 -3=r5=h. R4=tri fluoromethvn 
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7-Nitro-1^3.4-tetrahvdmquinftiin>. 1^,4-TetndiydroquinoIine (5 g. 0.0375 mol) was 
disscrived in 16 mL of sulfuric acid and the temperature lowered to 0"C, tfien 90% fuming 
nitric acid (1 .67 mL, 0.0375 mol) was added slowly and die mixture striired at 0"C for 30 
min. It was tfien poured onto 100 g (rf ice and extracted with dichlormnediane (2 x 100 
5 mL). The oi:^ic phase was washed with saturated «)ueous solution of NaHCOa (75 mL) 
and concentrated in vacuo to a reddish residue that was subjected to chromatography (silica 
gel. hexanes/ethyl acetate, 8:2) which afforded 4.1 g (61%) of 7-nitn>- 1.2,3,4- 
tetrahydroquinoline. Data for 7-nitro-1.23,4-tetrahydroquinoline: NMR (400 MHz. 
CDCJ3) 7.39 (dd,J= 8.3, 2.2. lH),7.26(d. J = 3J, 1H).7.01 (d.y = 8.3, lH).4.16(bs. 
10 IH). 3.35 (t.y = 5.0. 2H). 2.8 (t.y = 6.3. 2H). 1. 95 (quintet, 7 = 6. 1. 2H). 

7-Amino-1.2.3.4-tetrahvdroQuinoline rs tructure S2X of Scheme XLVl. whtsre R 1-3=^ A 
solution of 7-nitix>-l,2.3.4-tetrahydroquinolinc (396 mg, 0.0022 mol) in 4 mL of ethyl 
acetate was hydrogenated under an atmosphere of hydrogen with PdC 10% (40 mg) at rt for 
15 2h. Filtration over celitc afforded 330 mg( 100%) of 7-amino.U,3,4-tetrahydroquinoline. 
Data for 7-amino.l A3,4.tetrahydroquinoline: NMR (400 MHz, €3X33) 6.72 (d, / = 
7.9. IH). 6.00 (dd. y s 7.9, 2.3. IH). 5.84 (d, 7 « 2.3. IH), 3.67 (bs. IH). 3.42 (bs, 2H). 3.24 
(t.ye5.0.2H),2.65(t,7=6.4.2H). 1.91 (quintet, 7 a 6.0 Hz. 2H). 

^ 1 A3.4-Tctrahvdro-6-trifluoromethvl-8.nvrid o nors.6-flouinoline rCompound 422. amctiim 
S3A of Scheme YI.VI where r1-3z=r5 =h. R4-trifliiiin>fnedivn This compound was 
prepared by General Mediod 13 (EXAMPLE 147) from 7-amino- 1.2.3.4- 
tetrahydroquinoline (330 mg. 0.0022 mol). ZnCl2 (452 mg, 0.0033 mol) and ethyl 4,4,4- 
trifluoroacetoacetate (356 mL. 0.0(G4 mol) to afford 70 mg (1 1 %) of Compound 422. Data 

25 for Compound 422: NMR (400 MHz. DMSO de) 1 1 .7 (bs. I H), 7. 1 1 (s, IH), 6.92 (s, 
IH). 6.35 (s. 2H). 3.22 (bs. 2H), 2.71 (t, 7 = 5. 1 , 2H), 1 .93 (quintet. 7 = 6. 1 , 2H). 

EXAMPLE 323 

1 ,2-Dihvdro.6-trifliioromethvl. 1 .2.2.4-tetramethvl .8-Dvridonors.6-flQuinoline (Compound 
30 423. stmcnme 60 of Scheme XVI. where r1-2=r5:;H. R3=trifluoiomethvl. 7=NH> 
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To a stirred solution of Conqwund 247 (EXAMPLE 147) (100 mg, 0.323 mmol) and 
paraformaldehyde (98 mg, 3.23 mmol) in 3 mL of acetic acid at rt was added portionwise 
sodium cyanoborohydride (102 mg, 1.61 mmol). The resulting mixture was stirred at 2S®C 
for 29 h then carefully poured into 20% aqueous NaOH (10 mL) and ice 10 g and the pH 
5 adjusted to -7. The mixture was extracted widi dichloromethane (2SinL). dried (Na2SQ4) 
and concentrated in vacuo to a fluorescent yellow solid that was subjected to flash column 
chromatography (silica gel, hexanes/ethyl acetate, 8:2) to give 92 mg (71%) of Compound 
423. Data for Compound 423: NMR (400 MHz, CDCI3) 1 1.21 (bs. IH), 7.33 (s, IH), 
6.67 (s, IH), 6.23 (s, IH), 5.39 (s, IH), 2.92 (s, 3H), 2.02 (s. 3H), 1.38 (s, 6H). 

10 

EXAMPLE 324 

3.3-Dimetiivl-5-trifluoromethvl-7-DvridonorS.6-glindoline fCompound 424. structure S7A 
of Scheme XLVIL where RUmethvL r2=r4=H. R3=trifluoroniethvlV 
2-bromo-^*f2-methvK2'propenvlV5-nitroaniline (structure 55A of Scheme XLVII, where 

15 R^=methvL r2=H1 To a suspension of NaH 60% dispersion in oil (97 mg, 0.0023 mol) in 2 
mL of anhydrous THF at OX was added 2-bromo-5-nitroaniline (500 mg, 0.0023 mol) in 2 
mL of THF dropwise, the temperature was raised to rt to complete deprotonation then 
lowered to 0 "^C. 3-bromo-2-methylpropene (232 mL, 0.0023 mol) was added very slowly 
and the reaction mixture was stirred at 0°C for 3 h then neutralized with water (5 mL). The 

20 mixture was extracted with ethyl acetate (2x10 mL), dried (Na2S04) and concentrated in 
vacuo to an oil that was subjected to flash column chromatogr^hy (silica gel, hexanes/ethyl 
acetate, 8:2) to give 200 mg (32%) of 2-bromo-Ar-(2-methyl-2-propenyl)-5-nitroaniline 
(structure SSA of Scheme XLVII, where Rlssmethyl, r2=H). Data for 2-bromo-iV-(2- 
methyl-2*pn>penyl)-5-nitroaniline: NMR (400 MHz, CDCI3) 7.55 (d, J = 8.5, IH), 7.40 

25 (dd. / = 8.5, 2.8, IH), 7.39 (d, J = 2.8, IH), 4,96 (s, 2H), 4.95 (bs, IH), 3.82 (d, 7 = 5.9, 2H), 
1.81 (s,3H). 

33-Dimethvl-6>nitroindoline fstructore S6A of Scheme XLVIL where R^smethvL r2=H1 . 
A solution of 2-bromo-N-(2-methyl-2-propenyl)-5-nitroaniUnc (100 mg, 0.369 mmol), 
Pd(OAc)2 (2 mg, 0.0073 mol), Bu4NBr (1 19 mg, 0.369 mmol) and triethylamine (129 mL, 
30 0.922 mmol) in 1 mL of dry DMF under argon atmospere was heated at 80 X for 1 h. Then 
sodium formate (25 mg, 0.369 mmol) was added to the reaction mixture with continued 
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heating at 80 for 20 h. Water (2 mL) was added and die mixture was extracted widi ethyl 
acetate (2x5 mL), dried (Na2S04) and concentrated in vacuo to an oil that was subjected to 
flash column chromatography (silica gel, hexanes/ethyl acetate, 8:2) to give 60 mg (80%) of 
33-dimethyl-6-nitr(Mndoline. Data for 33-dimediyI-6-nitroindoline: 1hNMR(400MHz, 
5 CDCI3) 7.60 (dd.J= 8.2, 2.0. lH),7.35(d.y=2.0, IH). 7.08 (d.i= 8.2. IH),3.98(bs, IH), 
3.41 (S.2H). 1.33 (S.6H). 

6-Amino-3.3-dimedivlindoline. A solution <]f 33-diniethyl-6-nitroindoIine (60 mg. 0.3 1 
mmol) in 3 mL of ediyl acetate was hydrogenated under an atmosphere of hydrogen with 
10 Pd-C 10% (10 mg) at rt for 3 h. Filtration over celite afforded 45 mg (90%) of 6-amino-3.3- 
dimethylindoline. Data for 6-amino-33-dimethylindoline: NMR (400 MHz, 
CDCl3)6.80(d.y = 7.8. 1H).6.08 (dd.y = 7.8,2.1. 1H).6.01 (d.y = 2.1, lH),3.60(bs. IH). 
3.50 (bs. 2H). 3.26 (s, 2H). 1.25 (s. 6H). 

1^ 33-Dimcthvl-5-trifluoromethvl-7-Dvridnnnr5.6^1indoline r C omDOund 424. stmcniie S7A 
9f Sthfme XLVn. where RJ=methvL R2gR4=H. R3=triflHnmniftthvn This compound 
was prepared by General Method 13 (EXAMPLE 147) from 6-amino-3,3-dimethylindoline 
(45 mg, 0.277 mmol), ZnQa (57 mg, 0.416 mmol) and ethyl 4,4,4-trifluotoaceioacctatc (45 
mL. 0.305 mmol) to afford 7.3 mg (9%) of 33-dimethyI-5-trifIuoromediyl-7-pyridono(5,6- 

20 ejindoline (22). 1h NMR (400 MHz, CDCI3) 12.4 (bs, IH), 7.32 (s. IH). 6.73 (s. IH). 6.52 
(s, IH). 4.33 (s, IH), 3.45 (s, 2H). 1 36 (s, 3H). 

EXAMPLE 325 

(^^1.2.3.4-Tctrahvdro-4-roethvl-6-ftrifluoroniethvlvJt-fwri donors.6.glquin^^^ 
25 (Compound 425. stmcmre 62A of Scheme Xl. Vm. whcsre r1-3sR6=h. R4=fnethvl. 
R^gtrifluorometiivn . 

l,2,3.4-Tetrahvdro-4^uinolinone fstmctuie S9A of Scheme XLVni. where r1-3-hv i„a 
200 mL r.b. flask was introduced aniline (9.78 mL, 0.107 mol). acrylic acid (7.36 mL. 0.107 
mol) and toluene (100 mL). The reaction mixture was stirred and heated at 100° C for 16 b. 
30 cooled to It and the solvent was removed in vacuo to give 1 0.34 g (60%) of the desired 
intermediate caiboxylic acid .that was used directly without further purification for the next 




'^096fl94SS PCr/US»5/16«H5 

286 

step. In a 500 mL r.b. flask was introduced the acid (10.34 g» 0.064 mol) and 
polyphosphoric acid (200 mL). The reaction mixture was stirred and healed at 100^ C for 
16 h. The reaction mixture was cooled U) rt, poured onto 700 mL of a 1 : 1 mixtuie of 
ice/water and neutralized slowly with NaOH. The aqueous phase was extracted with ethyl 
S acetate (3 x 200 mL), dried (Na2S04) and the solvent was removed in vacuo to give a solid 
residue that was subjected to flash chromatography (silica gel, hexanes/ethyl acetate, 6: 1 ) to 
afford 6.97 g (76%) of l,23.4-tetrahydro-4-quinolinone. Data for l,2,3,4-tetrahydro-4- 
quinolinone: NMR (400 MHz, CDCI3) 7.84(dd,7 = 7.9. 1.1, lH),7.28(ddd,/ = 7.9, 
7.9. 1.2, IH), 6.72 (ddd,y=8.1, 8.1,0.8, lH),6.66(d, J=8.U lH),4.49(s, IH). 3.56 (t,7 = 
10 6.9, 2H). 2.69 (t, J = 6.8, 2H). 

1 -fm-Butv loxvcarbonvl- 1 Jt.3.4>tetrahvdrcHt>quinolinone . To a stirred solution of B0C2O 
(10.05 g, 0.046 mol) and l,23,4-tetrahydra4-quinolinone (6.16 g, 0.042 mol) in THF (100 
mL) at O*' C was added slowly DMAP (5.1 1 g, 0.042 mol) in 100 mL of THF. The reaction 
15 mixture was stirred overnight, then water (75 mL) was added and the mixture was extracted 
with ethyl acetate (2 x 200 mL). The organic phase was dried (Na2S04) and the solvent 
was removed in vacuo to give a solid residue that was subjected to flash chromatography 
(silica gel, hexanes/ethyl acetate, 8:2) which affoided 8.5 g (82%) of 1-reit- 
butyloxycarbamoyI-l,23t4-tetrahydro-4-quinoKnone. Data for 1-reft-butyloxycarbonyl- 
20 I,2,3,4-tetrahydro-4Hjuinolinone: NMR (400 MHz, CDCI3) 7.98 (dd, J = 7.9, 1 .7, IH), 
7.76(d,J=8.4, lH),7.49(ddd,7 = 7.5,7.5, 1.7, lH),7.15(ddd,7=8.0,8.0,0.9, 1H),4.15 
(t, J = 6.3, 2H), 2.76 (t, J = 6.6, 2H), 1 .55 (s, 9H). 

l-rgrf-Butvloxvcarbonvl>1^3.4-tetrahvdrQ-4-hvdroxv-4-m ethvlquinoline . To a solution of 
l-fm-butyloxycarbonyl-l,2,3,4-tetrahydro-4-quinolinone (170 mg, 0.687 mmol) in THF (5 
mL) at 0"" C was added 3.0 M methylmagnesium bromide in ether (688 mL, 2.1 mmol). The 
reaction mixture was stirred at O** C for 1 h then quenched with water (2 mL), extracted with 
ethyl acetate (2 x 10 mL). dried (Na2S04) and the solvent was removed in vacuo to give an 
oil that was subjected to flash chromatography (silica gel, hexanes/ethyl acetate, 7:3) to 
afford 120 mg (66%) of l-fm-butyIoxycarbonyl-1.2,3,4-tctrahydro-4-hydroxy-4- 
methyiquinoline . Data for l-rer/-butyloxycarbonyM,2,3,4-tetrahydro-4-hydroxy-4. 
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5 



methylquinoUne: NMR (400 MHz. DMS0-d6) 7.54 (d. /= 7.7, IH). 7.50 (dd, 7= 7.7, 
1^. IH). 7.14 (ddd, y = 7.3. 73, 1.7. IH). 7.04 (ddd, 7 = 7.9. 7.9. 1.0, IH). 5.14 (s. IH). 
3.69 (in. 2H), 1.87 (t. /= 6.5. 2H), 1.46 (s. 9H). 1.37 (s. 3H). 



A solution of l-i»rr- 

buQfIoxycarbonyl-1.2.3.4-tetnUiydro^ydroxy^niethylquinoline (109 mg, 0.41 mmol) in 
ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C (10 
mg) and a trace of cone. H2SO4 at it for 7 h. Filtration over Cfclite™ affonied 93 mg (92%) 
of l-/ert-butyloxycarbonyl-U,3.4-tetrahydro-4-methylquinoline. Data for \-tert- 
10 butyloxycaibonyl.l.23,4-tetrahydro-4-methylquinoline: NMR (400 MHz. CDCI3) 7.62 
(d.y=8.1. IH). 7.16 (d./= 7.8. IH). 7. 11 (ddd. 7 =7.8, 7.8. 1.6. IH). 7.01 (ddd.7=7.7. 
7.5. 1.0. 1H).3.71 (in.2H). 2.87 (ddq.7=6.8. 6.8. 6.8. lH).2.04(dddd.7 = 7.4.7.4.7.4. 
6.1. IH). 1.61 (m. IH). 1.51 (s.9H). 1.3 (d.7=6.8. 3H). 

'5 1.2.?.4-teffahYdro-4-mcthvlnuinoline rstmr n ire 60A of .Spheme Xl.VIII where Rl-3=p , 
R^gpi^^hyl) . This compound was prepared by General Method 12 (E?CAMPLE 147) fiom 
l-tert-butyloxycarbonyl-1.23,4-tetrahydn)-4.niethylquinoline (93 mg. 0.353 mmol) to 
afford 55 mg (95%) of 1.23.4-tetnihydn)^methylquinolhie as an oil which was used 
directly without purification for the next step. 

20 

7-Nitre-|.2J . 4-tfmitiydrtH-mffthYlqvin9|ire . U3,4-Tetrahydio^methylquinoline(55 
mg, 0.337 mmol) was dissolved m sulfuric acid (0.5 mL) and the temperature was lowered 
to 0« C. To this solution 90% fuming nitric acid (15 mL, 0J37 mmol) was added slowly 
and the mixture stiired at 0» C for 1 h, then waimed to it. The reaction mixture was poured 

25 onto 1 g of ice and extracted widi dichloromethane (2x5 mL). The oiganic phase was 
washed with sat. NaHCOs (I x 3 mL) and concentrated in vacuo to a reddish residue that 
was subjected to chromatography (silica gel. hexanes/ethyl acetate. 8:2) which affoided 36 
mg (52%) of 7-nitro-l .23.4-tettahydro-4-niethylquino]ine. Data for 7-nitro- 1 .2.3.4- 
tetrahydro^methylquinoiine: 1h NMR (400 MHz. CEXTIs) 7.41 (dd. 7 = 8.3. 2.2, IH). 

30 7.27(d.7=2.3. 1H).7.11 (d.7 = 8.3. 1H).4.21 (s. IH). 3.35 (m, 2H). 2.95 (m. IH). 1.96 
(m. IH). 1.72 (m. IH). 1.3 (d. 7= 7.0. 3H). 
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1.23.4-Tetrahvdn>4-niethvl-6-trifluoroinethvl-8-iwridnno 

4251. A solution of 7-nitro.U3,4-tetiahydio^incthylqumoUne (36 mg. 0.172 minol) in 
ethyl acetate (3 mL) was hydrogenated under an atmosidiere of hydrogen with 10% Pd/C (4 
5 mg) at rt for 2 h. Filtration over Celite™ afforded 26 nng (85%) of 7-aniino-l A3,4- 
tetrahydro-4-niethylquinoline (structure 61A of Scheme XLVm. where Rl-^sH. 
R'^smethyl) that was used without further purification for the next step. The title compound 
was prepared by General Mediod 13 (EXAMPLE 147) ftom 7-amino-U.3.4-tetrahydn>^ 
methylquinoline (26 mg, 0.145 mmol), ZnOi (30 mg. 0.218 mmol) and ethyl 4.4,4- 
10 trifluoioacetoacetaiB (21 mL. 0. 145 mol) to afford 0.8 mg (2%) of 1 ,2.3.4-tctrahydro-4- 
mrthyl-6-trifluoron9ethyl-8-pyridono[5,6-^ Jquinoline (Compound 425). Data for 
Compound 425: NMR (400 MHz. DMSO-d6) 1 1.65 (bs. IH). 7.20 (s. 1 H), 6.96 (s. 
IH). 637 (s. 2H). 3.25 (m, 2H), 2.90 (m, IH). 1.84 (m, IH). 1 .59 (m, IH). 1.20 (d. J » 6.9, 
3H). 

IS 

EXAMPLE 326 

l,2-Pihydrp-2.2.4-trimcthvl-6-methoxvniethvl-8-pvri d onor5.6.glQiiinolinerrninp^ 

stiupture 57 of Scheme XVn. where R 1=r 2^H. R3=niethoTvniethvL X=NH^ 

To a flame-dried 25-mL rb flask at rt was added ethanol (10 mL) and 7-amino- 1 .2-dihydiD- 

20 2,2,4-trimethylquinoline (EXAMPLE 147K600 mg. 3.5 mmol). and the mixture stirred at rt 
until the amine had completely dissolved. Mediyl-4-methoxyaoetoacetate (680 pL, 5.3 
mmol. 1.5 equiv) was then added, followed by 2nCl2 (960 mg, 7.0 mmol, 2.0 equiv). The 
reaction was stirred at rt under N2 for 24 h. The solvent was removed under reduced 
pressure, and the solid residue was dissolved in EtOAc (10 mL). The organic phase was 

25 washed with sat'd. NaHCOa (adjusted to pH 9 with 3.0 M NaOH) (3x5 mL), dried 

(Na2S04), and concentrated under reduced pressure. Purification by flash chromatc^giaphy 
(silica gel, CH2CI2 / MeOa 9: 1). afforded 65 mg (7%) of Compound 426 as a dark yellow 
powder. Data for Compound 426: R^O.42 (CH2a2:MeOH, 9:1); NMR (400 MHz, 
DMSOde) 1 1.24 (s, IH, 9.H), 7.12 (s, IH. 5-H). 6.63 (s. IH, 7.H). 6.26 (s, IH. lO-H), 

30 6.04 (s, IH. 3-H ), 5.35 [s. IH. (CH3)2CN« J, 4.56 (s, 2H, CH2), 3.37 (s. 3H, OCH3), 1 .93 
(s, 3H, 4-Cff3). 1.21 [s. 6H. C(Cff3)2]. 
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EXAMPLE 327 

1 ^^.-Trimethvl- 1 .2.3.4-telrahvdrD-6-triflummeth yl.g-pvrannnfir5.6-Plqui^ ff| jnf 
(Compound 427. stnicture 41A of jfehemn Xf Jl. whe« R 1-2«p 6«r8,r P3-4«^| ,y| 

This compound was prepared in the manner similar to that described for Compound 416 
(EXAMPLE 316) from Compound 412 (EXAMPLE 312) (5 mg) to give Compound 427 
(4.2 mg. 93% yield) as a bright yellow solid. Data for Compound 427: *H NMR (400 
MHz. CDCI3) 7. 19 (s. 1 H). 6.49 (s. 1 H). 6.36 (s. 1 H). 2.91 (s. 3 H). 2.78 (t, 7= 6.5. 2 H). 
10 1.84(t,y = 6.5.2H),1.31(s,6H). 

EXAMPLE 328 

(^-1.2.3.4-Tetrahvdro^propvl-6-trifluomiTi ftthvl-8-nvrannnof5.6-g1quinnlip r. 
(CpmPOWnd 428. stnirture 33A of Sc heme XL. wheie r1-3 r6=h R^=n.mtmv\ 

15 R5=triflunmniftfliY!) 

|-fgrr-Putp^YParbonvl-4-hvdroxv-7-inethoxv. 4 -mDPvlaninnlin,> This compound was 
prepared in a manner similar to that described for l-rm-butoxycart)onyl-4-ethyl-4-hydroxy- 
7-raethoxyquinoline (EXAMPLE 314) from l-rm-butoxycarbonyI-l,2.3,4.tetfahydro-7- 
methoxy-4-quinolinone (100 mg) to give the desired quinoline (51.2 mg, 40% yield) as an 

20 off-white solid. Data for l-/err-butoxycarbonyl-4-hydroxy.7.methoxy-4-propyl-quinoline: 
*HNMR(400MH2.CDCl3)7.37(d.y«8.7, 1 H). 7.30 (d. 7 = 2.5, 1 H), 6.66 (dd. 7=8.9. 
2.8. 1 H). 4.08 (m. 1 H). 3.86 (s, 3 H), 3.42 (m, 1 H). 2.04 (m. 1 H). 1.89 (m. 1 H). 1.81 (m. 
2H). 1.53 (S.9H), L26(m,2H).0.90(t.y=7J,3H). 

^ >-ygff-Bmoxvcarbonvl-7-n>ethoxv.4-p ropvlouinoline . This compound was prepared in a 
manner similar to that described for l-rert-butcKycarbony]-4-ethyl-1.23.4-tet(ahydro-7- 
methoxyquinoline (EXAMPLE 314) from l-/m-butoxycariK)nyl-IA3.4-tetTahydro-4- 
hydroxy-7-niethoxy-4-propylquinoline (50 mg) to give the desired quinoline (44.3 mg. 94% 
yield) as a colorless oil. Data for l-rerr-butoxycarbonyl-7-methoxy-4-propylguinoline: *H 

30 NMR (400 MHz, CDCI3) 7.27 (d. 7 = 2.5. 1 H).7.01 (d,7 = 8.6. 1 H).6J9(dd.7=8.5. 
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2.5. 1 H). 3.78 (s. 3 H). 3.73 (m. 1 H). 3.58 (m. I H), 2.70 (m. 1 H). 1.94 (m. 1 H). 1.71 (m, 
1 H). 1.63 (m, 1 H). 1.53 (s. 9H), 1.40 (m, 3 H), 0.93 (t. 72, 3 H) 

1 A3ATcirahYdro-7-nfethoxv-4-DiODvlmiinoline (stmcmn 32A of .^^i.^ . XL. whem 1- 
5 ^=H. R^gfHffpPYl)- This compound was prepared in a manner similar to tiutt described for 
4-elliyl-U3.4-tetiahydro-7-methoxyquinoline (EXAMPLE 314) from l-/m- 
butoxycaibonyl-l,23.4-tetiahydro-7-mcthoxy-4-propylqiiinoIine (44 mg) to give die desired 
quinoline (28 mg. 98%) as a colorless oil. Data for 1 .2.3.4-tetrahydro-7-methoxy-4- 
propylquinoline: *H NMR (400 MHz. CDCI3) 6.90 (d. J = 8.2, 1 H). 6.20 (dd. 7 = 8.4, 2.6, 
10 1 H). 6.03 (d. y » 2.5. 1 H). 3.83 (br s. 1 H). 3.72 (s. 3 H). 3.28 (m. 2 H), 2.68 (m. 1 H), 1.89 
(m. 1 H). 1.75 (m, 1 H). 1.60(m, 1 H). 1.46 (m. 3 H), 0.94 (t, 7 = 7.1. 3 H) 

l.23.4-Tetrahvdro-7-hvdroxv-4-Dronvlqiiinoliiy This compound was prepared in a manner 
similar to that described for4-ethyl-1.2.3,4.tttrahydro-7-hydroxyquinoline (EXAMPLE 

15 314) from 1 .23.4-tetrahydro-7-methoxy-4-propylquinoline (28 mg) to give die desired 
quinoline as a colorless oil. which was used without ftirUier purification in the following 
reaction. Data for 1.2.3,4-tetiahydro-7-hydroxy-4-propylquinoline: NMR (400 MHz. 
CDCI3) 6.84 (d. y = 8.2, 1 H). 6.10 (dd, /= 8.2. 2.3. 1 H). 5.97 (d. / = 2.2. 1 H). 3.78 (br s. 
1 H), 3.29 (m 1 H), 3.21 (m, 1 H), 2.66 (m, 1 H). 1.87 (m, 1 H), 1.75 (m. 1 H), 1.60 (m. 1 

20 H), 1 .45 (m, 3 H), 0.933 (t. J » 7.2, 3 H). 

4-ProPYl-U3.4-tetnihvdro-6-trifluromedivl.8.pvninn nor5.6.glquinoline fComntwinrt d7K\ 
This compound was prepared in a manner similar to that described for Compound 414 
(EXAMPLE 314) from l,2,3,4-tetrahydro-7-hydroxy-4-propylquinoline (23 mg) to give the 
25 Cbmpound 428 (28.4 mg, 61%) as a yellow solid. Data for Compound 428: *H NMR (400 
MHz. CDCI3) 7.23 (s, 1 H). 6.37 (s, 1 H), 6.36 (s. 1 H), 4.70 (br s, 1 H), 3.40 (m. 2 H). 2.81 
(m, 1 H), 1 .88 (ra, 2 H), 1 .47 (m, 3 H), 0.963 (t, 7 = 7.2, 3 H) 



WOM/194S8 



PCT/US9S/K096 



291 



10 



15 



EXAMPLE 31Q 

U.3.4-Tetnihvdm-?, 

(CPmPOWnd 42». Strocture (iSA of SdienM YT.IY when> Rl-2=,i^7^H. H3-S,^ y|^ 

To a solution of Compound 266 (EXAMPLE 1 66) (50 mg. 0. 15 mmol) in dichlonanethane 
(7 mL ) was added triethylsilane (0.23 mL . 1.5 mmol) and TFA (0.25 mL) at it. After 15 
h. the reaction was complete accoiding to TLC The reaction mixture was quenched with a 
saturated NaHCOs solution (10 mL). This solution was extracted widi EtOAc (20 mL ). 
The oisanic layer was washed witfi water and brine (3 x 5 mL each), dried (Na2S04). and 
concentrated in vacuo to afford die cnide product as an orange solid. The crude pnxluct was 
purified by prep TLC (20 X 20cm. lOOOMm. 1:1 CH2Cl2:Hex.) to affonl 49 mg (99%) of 
Compound 429 as a yellow solid. Data for Compound 429: R/= 0.44 (silica gel. 25% 
EtOAcHcx); Ifl NMR(400 MHz. CDO3) 7.70 (s. 1 H). 6.62 (s. 1 H), 6.46 (s. 1 H). 4.41 
(brs. 1 H).2.95(ddq.y= 12.9.6.1. 1 H). 1.81 (dd.y= 12.9. l.I. I H). 1.48 (d,y «6.1. 1 H). 
1.41 (d.y = 6.1.3H), 1.31 (S.3H). 1.24 (s.3H); IR (film. NaCl) 1134. 1177. 1200, 1235. 
1269, 1368. 1365, 1420, 1451, 1476, 1520, 1634, 3351. 



20 



EXAMPLR3M 

1.2-Dihvdm.l , 

fC9i"P91.nd430 , ^im.ff«)of Scheme YVT wh.,,Rl-2,p5,» o3-^f„ ^ ^ ^ | 



To a stirred solution of Compound 266 (EXAMPLE 166) (100 mg. 0.30 mmol) and 
paraformaldehyde (93 mg, 3.0 mmol) in acetic acid (3 mL) at tt was added portionwise 
sodimncyanoborohydridedOOmg. 1.50mmol). The resulting mixoire was stirred at rt for 

25 16 h, then carefully poured into 20% aqueous NaOH (10 mL) and ice (10 g) and the pH 
adjusted to -7. The mixture was extracted witii dichloiometiiane (25 mL). dried (Na2S04) 
and concentrated in vacuo to a fluorescent yellow solid tiiat was subjected to flash column 
chromatography (sUica gel. hexanes/etiiyl acetate. 9:1) to give 90 mg (88%) of Compound 
430 as a fluorescent yellow solid. Data for Compound 430: NMR (400 MHz, CDCI3) 

30 7.48 (s. I H). 6.62 (s. 1 H). 6.45 (s. 1 H). 5.40 (s. 1 H). 2.89 (s. 3 H). 2.10 (s. 3 H). 1.39 (s. 6 
H). 
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EXAMPLE 331 
1^.4-TetrahvdrD-1.2^-triinethvl^trifluf>rimiethvl^-^donrf^ 
(Compound 431. stniclme 41A of Scheme XUl. where Rl -2«R6sR8gH. R3-4Mneriivl 
S RSatrifluoromethvl. XaNHV 

To a sdned solution of Compound 417 (EXAMPLE 317) (21 mg, 0.07 ramol) and 
parafonnaldehyde (22 mg, 0.70 mmol) in acetic acid (1 mL) at rt was added poitionwise 
sodium cyanoborohydride (22 mg, 0.3S mmol). The resulting mixture was stirred at it for 
16 h then carefully poured into 20% aqueous NaOH (2 mL) and ice (10 g) and the pH 

10 adjusted to -7. The mixture was extracted with dichloromethane (2 x lOmL), dried 
(Na2S04) and concentrated in vacuo to a fluorescent yellow solid that was subjected to 
flash column chn)matt>graphy (silica gel, hexanes/ethyi acetate, 7:3) to give 16 mg (73%) of 
Compound 431 as a fluorescent yellow solid. Data for Compound 431: NMR (400 
MHz. CDCI3) 10.83 (bs, I H). 7.31 (s, 1 H), 6.66 (s, 1 H), 6.29 (s. 1 H). 2.93 (s. 3 H). 2.80 

15 (t, y = 6.1. 2 H). 1.83 (t, y = 6.5. 2 H), 1.30 (s. 6 H). 

EXAMPLE 332 

1.2.3.4-Tetrahvdro-l-methvl.4-Droiwl-6-trinMQrninetfavl-8-nvranon or5.6-glQuin^ 
(Compound 432. stnicture 34A of Sdiemt XL. where r1-3 «r6sr8,h. R4=H-nfopvl. 

20 RSatrifluoromethvIV 

This compound was prepared in a nuuuier similar to that described for Compound 415 
(EXAMPLE 3 IS) from Compound 428 (EXAMPLE 328) (8.0 mg) to affoid 7.9 mg (99%) 
of Compound 432 as a bri^t yellow solid. Data for Compound 432: NMR (400 MHz, 
CDCI3) 7.18 (s, 1 H). 6.43 (s. 1 H), 6.35 (s, 1 H), 3.46 (m, 1 H), 3.33 (m, 1 H), 3.00 (s. 3 

25 H). 1.92 (m. 1 H), 1.87 (m, 1 H), 1 .49 (m, 4 H), 0.95 (d, 7.3, 3 H). 

EXAMPLE 333 

1.2.3.4-Tetrahvdr o-10-hvdroxvmethvl-2.2.4-trimethvl-6-trifluoromethvl-8-pvridonof5.6- 
glouinoline fCompound 433. structure 67A of Scheme L. where R^-^R^sH. r3- 
30 5=methvl. R6=tnfluoromethvl. X=Nm. 
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To an oven-dried 50-mL round-bottom flask containing Compound 409 (EXAMPLE 309) 
(125 mg, 0.39 mrool) in 1,4-dioxane (7 mL) was added selenium dioxide (107 mg, 0.96 
mmol, 2 JO equiv). and the mixture was heated to r^x for 1 8 h. Upon cooling to it. the 
solvent was removed under reduced pressure and the residue was purified by flash 
5 dtfonnatography (silica gel. hexanes/ethyl acetate. 4:1 to 0: 1 gradient), affording 15.6 mg 
(12%) ofCompound 433 as a fluorescent yellow solid. Data for Conqgound 433: ^HNMR 
(400 MHz. CDC13) 9J2 (br s. 1 a CONfl). 7.44 (s. 1 H. 5-H). 6.74 (s. 1 H. 7-H). 5.32 (br 
s. 1 H. (CH3)2CN«1. 4.57 (d, 1 H. 7 = 9.7. OH), 5.02 and 4.93 (ABq. 2 H, /aB = 14.0. 
Cff20H).2.85(ddq. I H.y= 12.9. 12.4. 5.5, 4-H). 1.84 and 1.54(dof ABq.2H,yAB = 
10 13.1. = 4.3. (3-Heq)./B = 0(3-Hax)]. 1.41 (d.3H.y = 5.5Hz.4-C«3). l-39and 1.26 
[2s.2x3H.2-(Cff3)2]. 

EXAMPLE 334 

K?,3.4-Tetrahvdrr>-r2.2.4-tetranwthvl-6-triflunrnm ethvl.9-thinpvran-8-onor5.6.plqiiin ^^ 
(Compound 434. stmcture M A of Scheme XXXVni. where r1-2=r5=h. 
R3=:trifluoronierhvl 7=fl) 

To a solution of Compound 429 (EXAMPLE 329) (10 mg. 0..03 mmol) in acetic acid (5 mL 
) was added paraformaldehyde (10 mg. 0.3 mmol) and sodium cyanoborohydride (10 mg. 
0. 15 mmol) under nitrogen with stirring at rt After 15 h. the reaction was complete 

20 according to NMR. The reaction was quendied with saturated NaHCOs (10 mL). This 
solution was extracted with EtOAc (20 mL). The oiganic layer was washed with water and 
brine (3 x 5 mL each), dried (Na2S04). and concentrated in vacuo to afford the crude 
product The product was purified by prep TLC (5 x 20cm. 250Mm. 1 : 1 CH2Ci2:hexanes) 
to afford 4.5 mg (44%) of Compound 434 as a yellow solid. Data for compound 434: 

25 NMR(400 MHz. 0X33) 7.59 (s, I H). 6.60 (s. 1 H). 6.53 (s. 1 H). 2.89 (s. 3 H). 2.85 (m, 1 
H). 1.83(dd./= 13.2.4.2. 1 H). lJ3(d,ys 132. 1 H). 1.36 (d, 7 =6.6. 3 H). 1.33 (s.3H). 
1.23 (s. 3H): IR (film.Naa) 1022. 1066, 1094. 1113. 1134. 1271, 1368, 1464, 1512. 1593. 
2926. 
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example; 335 
1^3,4-Tetrahvdro-2^.9>trimethvl-6-trifluoroniethvl^ 

fCompound 435. stnictuie 84A of Scheme LVl. where Ri=R5-6feH, R 2>3^thvl- 
R^gtrifluoromethvll 

S In a 2S-inL nb^ a solution of Compound 417 (165 mg, 0^57 mmol) in THF (4 mL) was 
cooled to 0^ C and treated with 60% NaH in niineral oil (23 mg, 0.58 nunol, 1 .0 equivuiv). 
The reaction mixture was stirred 10 min. To this sluny, iodomethane (35 mU 0.56 mmol, 
l.Oequiv) was added via syringe. The reaction mixture was stirred 12 h, diluted with H2O 
(20 mL), and extracted with ethyl acetate (3 x 20 mL). The extracts were washed with brine 

10 (1 x 20 mL), combined, dried (MgS04), filtered, and concentrated. Purification by silica gel 
chromatography {CH2Cl2:MeOH, 50:1) afforded 134 mg (78%) of Compound 435 as a pale 
yellow powder. Data for Compound 435: NMR (400 MHz, acetone-d6): 7.35 (s, 1 H), 
6.56 (s, 1 H), 6.5 1 (s, 1 H), 6.09 (br s. 1 H). 3.53 (s, 3 H), 2.87 (t, 7 = 6.7, 2 H), 1 .76 (t, J = 
6J,2H), 1.29(s,6H). 

15 

EXAMP^^?3(^ 

(RIS\- 1 ,2 J.4-Tet rahvdro-3-methvl-6-trifluoromethvl-8-pvridonor5.6-glQuinoline 
(Compound 436, stnicniie 62A of Sche me XLVm. where Rl-2aR4=R6gH. R3amethvL 
R5==trifluoromethyl). 

20 l>rm>Butvloxvcarbonvl-l>2.3.4>tetrahvdro>3-methvl-4-Quinolinone (stnicture 69A of 

Scheme LL where R>'2sH, R3smetiivn . To a solution of 1 -rm-butyloxycarbonyl-i ;!,3,4- 
tetrahydro-4-quinolinone (structure 68A of Scheme LI, where rI-^-h) (EXAMPLE 325) 
(500 mg, 0.002 mol) in THF (5 mL) at -78'' C was added 2.0 M LDA in THF ( 1 .01 mL, 
0.002 mol). The reaction mixture was stirred at -78^ C for 15 min and iodomethane (126 

25 mL, 0.002 mol) was added all at once. The temperature was raised to 0^ C and the resulting 
mixture stirred for 4 h. The reaction was then quenched with sat*d NH4CI (5mL), extracted 
with ethyl acetate (2x10 mL), dried (Na2S04) and concentrated in vacuo to a solid residue 
that was subjected to flash column chromatography (silica gel, hexanes/ethyl acetate, 95:5) 
to give 1 17 mg (23%) of l-fer/-butyloxycarbonyl-l,2,3,4-tetrahydro-3-methyI-4-quinolinone 

30 (structure 69A of Scheme LI, where R 1 -2=h, R3=mcthy 1), 1 28 mg (23%) of 1 -w/t- 

butyloxycarbonyl-l,2,3,4-tetrahydro-3,3-dimethyl-4-quinolinonc (structure 70A of Scheme 
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UI, where Rl-2=:H, R3-4=methyl) and 200 mg (40%) of recovered stalling material. Data 
for l-rm-biityloxycartxmyl-lA3,4-tetrahydro-3-niethyl-4-quinolm^ 1hNMR(400 
MHZ.CDC13) 7.99 (dd.y =7.9, 1.7. 1 H).7.77 (d,y=8.4. 1 H).7.48(ddd,y=7.3.7.3, 1.7. 
1 H), 7.13 (dd, 7=7.4. 1.0. 1 H).4.32(dd,y= 13.4.4.4, 1 H).3.69(dd.y« 13.3,9.8. 1 H). 
5 2.76 (ddq, 7 =9.8. 7.0. 4.4. 1 H), 1.56(s,9H), 1.24 (d, 7 =7.0, 3 H). 

l-fm-BwWloxvcarbonvl-1.2.3.4.tetrahvdro.3.m«^viT..in^ y |jnff To a solution of l-tert- 
butyloxycartwnyl-l A3.4.tetrahydro-3-niethyI-4-quinolinone (1 17 mg. 0.45 mmol) in 
medianol (2 mL) at 0" C was added portionwise sodium borohydride ( 1 7 mg. 0.45 mmol) 
and the reaction mixture was stirred at 0° C for 3 h. The reaction was quenched with of 
10 sat'd NH4CI (2 mL), extracted with ethyl acetate (2x5 mL), dried (Na2S04) and 

concentrated in vacuo to give 1 16 mg (98%) of the alcohol that was used directly without 
purification for the next step. A solution of the alcohol intemiediate (1 1 6 mg, 0.44 mmol) 
in ethyl acetate (3 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C 
(20 mg) and a trace of cone. H2SO4 at rt for 1 6 h. Filtration over Celitc™ afforded 104 mg 
15 (95%) of I-/m-butyloxycart)onyl-1.2,3.4-tetrahydro.3-methylquinoline. Data for Utert- 
butyloxycarbonyl- 1 ,2,3,4-tetrahydn>-3-methylquinoIine: NMR (400 MHz, CDCI3) 7.65 
(d, 7 = 8.3. 1 H). 7. 1 1 (dd. 7 = 7.7. 7.7.1 H). 7.04 (d. 7 = 7.2. 1 H). 6.96 (dd. 7 = 7.4. 7.4. 1 
H). 3.97 (ddd. 7 = 12.7. 4.2. 1.0, 1 H). 3.09 (dd, 7= 1 1.8. 9.8. 1 H). 2.86 (dd. 7= 16.2. 5.3. 1 
H). 2.40 (dd.7= 16.1. 9.6. 1 H). 2.03 (m. 1 H). 1.52 (s. 9 H). 1.05 (d. 7 = 6.7, 3 H). 

20 

l.?i3.4-fflrahY4lV-3-merhYlQUinoline fstmctum <0A of SchA me LI. whe« R 1-2=b4^^ 
R^»mfitllY l ) . This compound was prqiared by General Method 12 (EXAMPLE 147) from 
I-terr-butyloxycariwnyl-l A3.4-tetrahydiD.3-mcthylquinoline (104 mg, 0.42 mmol) to 
afford 51 mg (83%) of l,2.3,4-tetrahydr(>-3-methylquinoiine as an oil which was used 
25 directly without purification for the next step. 



7-Nitrp-U.3.4-tetrahvdro-3-methviouinolifie l,23.4-Tetrahydio-3-methylquinoline (51 
mg, 0.35 mmol) was dissolved in sulfuric acid (0.5 mL) and the temperature lowered to 0" 
C. To diis solution 90% fuming nitric acid (15 mL, 0.35 mmol) was added slowly and the 
mixture stirred at 0° C for I h, then warmed to rt. The reaction mixture was then poured 
onto 1 g of ice and extracted with dichloromethane (2x5 mL). The organic phase was 
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washed with saturated aqueous NaHCX)3 (3 mL) and concentrated in vacuo to a leddish 
residue that was subjected to chromatography (silica gel, hexanes/ethyl acetate, 85: 1 S) 
which afforded 8.2 mg (12%) of 7-nitro-l,23.4-tetrahydro-3-methyIquinoline. Data for 7- 
nitn>-l,23.4-tetrahydro-3-niethylquinoline: NMR (400 MHz, CDCI3) 7.39 (dd. 
5 8.25. 2.2, 1 H). 7.27 (d,y = 2.3, 1 H), 7.01 (d. 7= 8.3, 1 H). 4.19 (s, I H), 3.33 (m, 1 H). 
2.94(dd,y» 10.1, 10.1, 1 H),2.86(ddd,y= 13.8.4.7, 1.7, 1 H),2.46(dd,y= 16.6, 10.0. 1 
H), 2.05 (m. 1 H), 1 .06 (d. J » 6.7, 3 H). 

1.2.3.4-Tctrahvdro-^-methvl-6-trinuorofnethvl.8.pvridonor5.6-t .1auinnlinefrniir^ pn^.^ 
10 426i. A solution of 7-nitro-I,2,3.4-tetrabydro-3-n)ethylquinoline (8.2 mg. 0.042 mmol) in 
ethyl acetate (1 mL) was hydrogenated under an atmosphere of hydrogen with 10% Pd/C (4 
mg) at rt fcM^ 2 h. titration over Celite™ afforded 6.2 mg (89%) of 7-amino- 1 ,2,3,4- 
tetrahydro-3-methylquinoline (structure 61A of Scheme XLVin. where R1-2=r4sH, 
R3=methyl) that was used without further purification for the next step. Compound 436 
15 was prepared by General Method 13 (EXAMPLE 147) from 7-amino- l,23.4-tetrahydro-3- 
methylquinolinc (6.2 mg, 0.038 mmol). ZnCl2 (8.0 mg. 0.057 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (5.5 mL, 0.038 mol) to afford 5.8 mg (54%) of Compound 436 as a 
yellow solid. Data for Compound 436: NMR (400 MHz. DMSO-de) 1 180 (bs. 1 H). 
7.1 1 (s. I H), 6.95 (s, 1 H). 6.37 (s. 2 H). 3.26 (m. 1 H). 2.83 (m, 2 H), 2.51 (dd, 7= 15.7, 
20 10.3, 1 H). 1 .88 (s. 1 H). 0.97 (d, J = 6.6, 3 H). 

EXAMPLE 337 

1 .2,3.4-Tetrahvdro-3.3-dimethvl-6-trifluoromethvl-R-pvridonorS.6- glauinoline (Ctm^ ij^ 
Ayi. stmctme 73A of .«Srhenie LP. whe re R1-2=r5=r7..h. R3-4aTMithvl 
25 RfitetriflMoromethvlV 

l-fm-ButVlOXVCarfaonvl-1.23.4-tetnihvdfo-3J.diTnethv l-4-Quinolinone fstnictuie 70A nf 
Scheme Lll. where r1-2sH. R3-4-anethvn. This compound was obtained along with 1- 
terr-butyloxycaibonyI-l,23,4-tetrahydro-3-methyl-4-quinolinone as described above 
(EXAMPIf 336). Data for l-teit-butyloxycart)onyl-l,23.4-tetrahydn)-33-dimethyl-4- 
30 quinolinone: 1h NMR (400 MHz, CDCI3) 8.01 (dd, 7 = 7.9, 1 .6. 1 H), 7.78 (d, J = 8.4, 1 
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H). 7.49 (ddd. 7 = 7.6,7.6. 1.7, 1 H). 7.14 (ddd,y=7.8, 7.8. 1.6, 1 H). 3.86 (s. 2 H). 1.56 (s. 
9H). 1.20(s.6H). 

l-fm-PptY|QxvcartionvN1.2J.4-tetrahvditv3 3^iniPthy i qvin ^^ To a solution of Uert- 
5 Imtyloxycariwnyl-l A3.4^etrahydro-33KUin(rthyIwt-quinoIinoM (128 mg. 0.47 mmol) in 
methanol (2 mL) at 0" C was added portionwise sodium borohydride (18 mg. 0.47 mmol) 
and the reaction mixture was stiired at 0° C for 3 h. The reaction mtxnire was then 
quenched with safd NH4a (2 mL), extracted with ethyl acetate (2x5 mL), dried 
(Na2S04) and concentrated. A solution of this crude material in ethyl acetate (3 mL) was 

10 hydrogenated under an atmosphere of hydrogen with 10% Pd/C (20 mg) and a trace of cone. 
H2SO4 at rt for 16 h. Filtration over Celite™ afforded 100 mg (84%) of l-terr- 
butyloxycarbonyl-1.2,3,4-tetnihydro.33-dimethylquinoline. Data for l-/m- 
butyloxycaibonyl-l,2,3,4-tetrahydro-3,3-dimethylquinoline: NMR (400 MHz, CDCI3) 
7.68(d.y = 8.3. 1 H), 7.12 (ddd.7=8.8. 8.8. 1.5. 1 H), 7.02 (d, 7 = 7.0. 1 H),6.97(ddd,y = 

15 7.4. 7.4. 1.0. 1 H). 3.46 (s. 2 H). 2.58 (s. 2 H). 1.51 (s. 9 H). 1.01 (s. 6 H). 

1.2.3.4-tgtrahYdro-3 ^-dimethvlquinft|ine rstmeture 7 1A of Schemg LH. wheie r1- 
^R^=H. >^3-^=niCthyl) . This compound was jncpansd by General Method 12 (EXAMPLE 
147) from l-rm-butyIoxycarbonyl-1.23.4-tetrahydro-3.3-dimethyIquinoline (100 mg. 0.38 
20 mmol) to afford 51 mg (83%) of 1.2.3.4-tetrahydio.3.3-dimetiiylquinoline as an oil which 
was used directly without purification for the next step. 

7-Wifto-lA3.4-tetnihvdro-3.3-diniethviqnin^ ii n> l,23,4-Tetrahydro-3.3- 
dimetiiylquinolinc (51 mg, 0.32 mmol) was dissolved in sulfiiric acid (0.5 mL) and die 

25 temperature lowered to 0° C. To this solution 90% filming nitric acid (14 mL. 0.32 mmol) 
was added slowly and die mixture stiired at 0» C for 1 h. tfien warmed to rt. The reaction 
mixture was dien poured onto 1 g of ice and extracted with dichloromethane (2x5 mL). 
The oiganic phase was washed with saturated aqueous NaHCOa (3 mL) and concentrated in 
vacuo to a reddish residue tiiat was subjected to chromatography (silica gel. hexanes/ethyl 

30 acetate. 85:15) which afforded 39 mg (58%) of 7-nitio.l.2,3.4-tetrahydio.3,3. 

dimethylquinoline. Data for 7-nitro-1.2,3.4-tetrahydro-3.3-dimethylquinoline: Ifl NMR 
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(400 MHz, CDC13) 7.40 (dd.y« 8.3.2.1. 1 H).7.29(d,7= 1.8. 1 H).7:01 (d,y«8.3H. I 
H), 4.25 (s. 1 H), 2.98 (s. 2 H), 2.54 (s, 2 H). 1 .01 (s. 6 H). 

1.2.3.4-Tctndivdro-3.3-dim<^vl-6-trifluoroiiietf.vl.8.nvrirf^ 
5 f|221. A solution of 7-iutro-1.23.4-tetrahydro-33-diinelhylquinoline (39 mg, 0.187 mmol) 
in ethyl acetate (2 mL) was hydrogoiated under an atmosphere of hydn^n with 1 0% Pd/C 
(4mg) atrt for 2h. Filtration over CteliieTM afforded 30 nig (9]%)of7-ainino-1.2,3.4- 
tetrahydro-33-diniethylquinoline (structure 72A of Scheme UI, where r1-2s:r5-h, r3- 
"^methyl) that was used without furdier purification in the next step. Compound 437 was 

10 prepared by General Method 13 (EXAMPLE 147) from 7-amino-l,23,4-tetrahydro-3.3- 
dimethylquinolinc (30 mg, 0. 1 7 mmol). ZnCl2 (34 mg, 025 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (25 mL, 0. 1 7 mo!) to afford 1 3 mg (26%) of Compound 437 as a 
yellow solid. Data for Compound 437: NMR (400 MHz, DMS0-d6) 11.71 (bs, 1 H), 
7.1 1 (s, 1 H). 7.01 (s, 1 H), 6.40 (s. 1 H), 6.37 (s. 1 H). 2.89 (s. 2 H). 2.51 (s. 2 H). 0.93 (s. 6 

15 H). 

EXAMPLE 338 

f/?/-y)1 . 2.3.4-TetrahYdro-2.2.3-trimethvl.6-trifluominethvl.8-pvrirf o nors.6-g1^ 
(Compound 438. .stnicnire 79A of Schg me LII. where RlaR5-R7-H R2-4aTiertivl 
20 R6=trifluoroinerhvn 

l-terr-ButOXVCartK)nvl-l 2.3.4-tetnihvdm.2.2-dimethvl-4. aumoliiione (Ktmctan 76A of 
Scheme UI. where r1=H R2-3-niethvlV A solution of aniline ( 1 9 mL . 0.20 mol). 3- 
acetoxy-3-methyl-l-butyne (26 g. 0.20 mol), CuCl (1.0 g. 10 mmol) and Et3N (28 mL. 0.20 
mol) in THF (120 mL ) was heated at reflux for 5 h and was filtered through a pad of 

25 Celite™. Removal of solvent and chromatography of the crude mixnire (silica gel. 

EtOAc/hexane, 3/7) afforded 21 g(67%)of 3-metbyl-3-phenylamino-l-butyne. Treatment 
of the aminobtttyne with CuQ (0.70 mg. 7.0 mmol) in THF (200 mL ) at 70* C for 16 h 
followed by chromatography (silica ^1, EtOAc/hexane. 3/7) afforded 13 g (60%) of 1.2- 
dihydro-2.2-dimethylquinoline (structure 7SA of Scheme UI, where R'sH, R2-3=methyl). 

30 Treannent of die quinoline with di-tert-butyl dicarbonate (22 g. 0.10 mol) and DMAP (12 g. 
0.10 mol) in THF (100 mL ) for 16 h followed by chromatography (silica gel. 
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EtOAc/hexane, 2/8) afforded 15 g (71%) of l-ierr-batoxycaibonyl-U-diliydro-2^- 
dimcthylquinoline. N/m-BuioxycarbonyI-U^hydro-2,2-dimethylquinoline (3.0 g. 1 1 
irnnol) in THF (30 mL) was treated with 1.0 M BH3-THF in THF (29 mL. 29 mmol) at rt 
for 3 h and was quenched with 3 M KOH (20 mL). To the above solution 30% H2O2 (5 
5 mL) was added and die mixture was stirred for 60 min. then 5 mL of water was intitxhiced. 
The mixture was extracted, washed with brine and concentrated. Chiomatogiaphy of the 
crude mixture on a silica gel column using a 10-30% mixture of EtOAc^exane as eluents 
afforded a 2: 1 mixture of two isomers (0.87 g, 3. 1 mmol), which was oxidized with PCC 
(2.5 g, 1 1 mmol) in 60 mL of methylene chloride at rt for 60 min. Removal of solvem and 

10 chromatography of the black oil on a silica gel column using a 20% mixture of EtOAc and 
hexane as solvent afforded 0.58 g (68%) of l-/m-butoxycarbonyI-I,2.3.4-tetrahydro-2,2- 
dimethyl-4-quinolinone as a white solid. Dato for l-rm-butoxycarbonyl-U3,4-tetrahyd«>- 
2,2-dimethyl-4-quinolinone: 1h NMR (400 MHz, CDCI3) 7.93 (d, J = 7.8, 1 H), 7.42 (t, J 
= 7.8. 1 H).7.31 (d.y = 7.8. 1 H). 7.02 (1.7=7.8. 1 H). 2.73 (s, 2 H). 1.56(s.9H). 1.49(s. 

15 6H). 

l,2.3,4-tetrahYdro-2 . ? , Vtrimethylquinoline (stmcture 77A o f Scheme IJI u>hy|y 
R'=R^=H.R^-^=methyl) . To a solution of l-ttrt-butoxycarbonyl-1.2,3,4-tetrahydro.2.2- 
dimethyl-4-quinolinone (0. 10 g. 0J6 mmol) and iodomediane (0.50 mL , 8.0 mmol) in 
DMF (4 mL ) was added NaH (60 % in mineral oil. 20 mg. 0.50 nrniol) and the resulting 
mi^^ture was stirred at rt for 2 h. The reaction was quenched with water (5 mL) and was 
extracted with EtOAc (2x15 mL). Removal of solvent and chromatography of the crude 
residue on a silica gel column using a 10% mixture of EtOAc and hexane as solvents 
afforded 90 mg (86%) of l-tert-butoxycartwnyl-l A3.4.tetrahydro.2.23-trimetiiyl-4- 
quinolinone as a colorless oil. The oil (90 mg. 0.32 mmol) was treated with NaBH4 (50 mg. 
1 .3 mmol) in methanol (5 mL ) for 1 h and the reaction mixture was concentrated. Filtration 
from the inorganic material tfirough a silica gel pad provided a colorless oil. which was tiwn 
subjected to hydrogenation over 10 % Pd/C (10 mg) in EtOAc (5 mL ) under a hydrogen 
balloon for 15 h. Filtration from the catalyst through a Celite™ pad followed by removal of 
30 solvent gave 70mg (82%) of l-tert-butoxycarbonyl-l,23,4-tctrahydro-2A3- 

trimeUiylquinoline as a colorless oil. The crude oil (70 mg, 0.26 mmol) was treated with 



20 



25 
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TFA (0.50 mL . 6.S mmol) in CH2CI2 for 30 min. and was quenched with 5% NaOH (6 
mL). The mixture was extracted with EtOAc (2x15 mL) and was concentrated. 
Chromatogr^y on silica gel using a 10% mixture of EtOAc and hexane affoided 1^.4. 
tetrahydro-2^3-triinethylquinoline as a colorless oil (40 mg. 89%). Data for 1^.4- 
5 tetrahydro-2A3-trimethylquinoline: NMR (400 MHz, CDCI3) 7.00-6.91 (m, 2 H). 
6.60(t.y«7.3. 1 H), 6.45 (d.y« 7.3, 1 H).3.61 (brs. I H).2.74(dd,7« 16.6,5.3, 1 H). 
2.47(dd.J= 16.6. 10.3, 1 H), 1.82 (m, 1 H), l.20(s,3H), 1.05 (s. 3 H), 0.97 (d, 7= 7.2, 3 
H). 



10 (^5)1.2.3.4-Tetrahvdnv2.2.3-trimethvl.6. trinuoromethvl-8.pvridonnfS.6-glQuinolme 
fCOnroound 438. stnicture ^. The quinoline (20 mg. 0. 1 1 mmol) was convened to 
Compound 438 according to die nitration-hydrogenation-Knorr procedure described above 
for Compound 436 (EXAMPLE 336) in a 12% yield as a yellow solid (4 mg). Data for 
Compound 436: 1h NMR (400 MHz, CDCI3) 1 1 .46 (s. 1 H). 7.35 (s. 1 H), 6.66 (s. I H). 

15 6.31 (s. 1 H).4.40(s. 1 H), 2.83 (dd, 7 = 16.6.4.8. 1 H). 2.57 (dd. 7 = 16.6. 10.3. 1 H), 1.83 
(m, 1 H), 1.25 (s,3H). 1.10 (s, 3 H). 0.99 (d, 7 = 6.9, 3 H). 



EXAMPLE 330 

(^/J-2/.4(<)-12.3.4-Tetrahvdro-2.4.dimethvl.6-tri fluoromethvl-8.pvridonnr5.6.glQuinolin^ 
20 rComoound 439. srnichiit> 62 A of Scheme XLVm. where R l=R38rR6=H, R2=R4-niethvl. 
RSstrinuoromefhvn 

l-fg7?-Butoxvcarfaonvl-1.2J.4-tetrahvdro-2-methvl-4-miinolinnne A mixture of aniline (3.0 
g, 32 mmol) and crotmic acid (2.0 g. 23 mmol) in toluene (20 mL ) was heated at reflux for 
1 8 h. Removal of solvent and chromatognqphy (silica ^1. EtOAc/hexane, 9/1 ) of the crude 

25 material afforded 15 g (61 %) of 3^henylaminobutanoic acid. The acid was treated with 
PPA (20 mL ) at 1 10° C for 6 h and the reaction mixture was poured into ice water (50 mL) 
and then was neutralized with Na2C03 to pH 7. Extraction with EtOAc (3 x 60 mL) 
followed by chromatograi^y (silica gel, EtOAc/hexane. 4AS) afforded 1 .0 g (44%) of 
1.23i4-tetrahydro-2-methyM-quinoIinone (stnicnire 59A of Scheme XLVm, whoe 

30 RI=r3sH. R^smethyl) as a yellow solid. The qumolinone was treated with di-rm-butyl 
dicaibonate (2.2 g, 10 mmol) and DMAP (0.84 g, 6.8 mmol) in THF (15 mL) for 16 h 
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followed by chromatography (sUica gel. EtOAcyhexane. 2«) to afford 1 . 1 g (68%) of I-zm- 
butoxycarbony|.U3.4-tetrahydro-2-methyl-4-quinolinone as a yellow oil. Data for I-/m- 
butoxycaibonyl-1^3.4-tctrabydro-2-incthyl-4-quinoliiK)ne: NMR (400 MHz, CDOs) 
7.99(d.y*7.5, 1 H).7.78(d,/=7.5. 1 H), 7.50(1.7 = 7.5, 1 H). 7.12 (1,7= 7.5. 1 H),5.10 
5 (m, 1 H). 3.04 (dd, 7= 17.3, 5.8. 1 H), 2.57 (dd, 7= 17.3, 1.7, 1 H), 1J6 (s. 9 H). 1.22 (d, 7 
= 6.9,3H). 

(^/^-y,4f^V1.2.3.4-Tctrahvdro-2.4-dimethvl-6-trifliinmi nethvl-8.Twrirfn^ 
(qonippmid4?9> To a solution of a 3.0 M ether solution of MeMgBr (1 .0 mL. 3.0 mmol) 
was added l-terr-butoxycaibonyH A3.4-tetrahydro-2-methyl-4-qulnolinone (0.13 mg, 0.50 
10 mmol) in THF (6 mL) and the reaction was allowed to stir at il for 3 h, then was quenched 
widi water ( 10 mL). Extraction with EtOAc (2 x 30 mL) followed by chromatography 
(silica gel, EtOAcrtiexane, 3/7) afforded 50 mg (36%) of the adduce .which was treated with 
10% PdC (10 mg) and one drop of H2SO4 in EtOAc (15 mL) under a hydrogen atmosphere 
for 16 h. Filtration finom the catalyst through CeliteTn afforded die crude l-rm- 
15 butoxycarbonyl- 1 .2.3.4-tetrahydro-2,4-dimethyl-4-quinoline. which was treated with TFA 
(0.4 mL) in methylene chloride (1 mL) for 30 min. The reaction was neutralized with 5 % 
NaOH to pH 10 and was extracted with EtOAc (2 x 20 mL). Chromatography (silica gel. 
EtOAc^exane. 1/9) afforded 20 mg (69%) of (/^/'5-2M«)-U.3,4-tetrahydIO-2.4-dimetilyl-4- 
quinoline (structure 60A of Scheme LI. where R1=r3=H. R2=R4=methyl) as a colorless 
20 oil. The quinoline was converted to the title compound according to the general nittation- 
hydrogenation-Knorr procedure described above for Cbmpound 436 (EXAMPLE 336) in 
14% three step yield as a yellow solid. Data for Compound 439: 1h NMR (400 MHz, 
CDCI3) 1 1.75 (s. I H). 7.47 (s, 1 H), 6.65 (s. 1 H), 6.33 (s, 1 H). 4.41 (s. 1 H). 3.59 (m, 1 
H), 2.92 (m, 1 H), 1.94 (m. 1 H), 1.38 (d, 7= 6.8, 3 H). 1.24 (m. 1 H). 1.22 (d. 7= 6.4. 3 
25 H). 



EXAMPLE 340 

(^y-2/.4||V4-F.thvl-1 ? 1.4-tetnihvdn>.%iTiethvl-6.trifl.inf omethv1-«-nvranftnnf: i.ft. 
glgpinoline (Qwmonnd 440. structure 33A of Schem e XL. where R 1-2-r6-h. R3an^thYf , 
30 R^^vl. RS-t rifluoromethvh 
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(it/5>-U3.4-Tetrahvdro-7»niethoxv-2-methvl-4-<iuinoline. This compound was prepared ii 
a manner similar to that described for 1^3.4-tetrahydio-7-medioxy-4-quinolone 
(EXAMPLE 310) from anisidine and crotonic add to afford the quinolinone as a brown oil. 
Data for 1 .2,3.4-tetFahydn>-7-methoxy-2-methyl-4-quinoltnone: ^HNMR (400 MHz, 
5 CDCI3) 7.78(d,y=8.7. 1 H).6.33(dd.y=6.2.2^, 1 H). 6.08 (d. 7 = 2.1. 1 H).4.27(brs. 
1 H). 3.80 (s. 3 H), 2.59 (dd, 7= 16, 3.7. 2 H), 2.42 (dd,7= 13, 12. 2 H). 

WJ>-l-fg|t-Bmoxvawbonvl-l^J.4-tetnihvdro.7-inethoxv.2-me^ 

31 A of Scheme XL. where r1-2=h. RBamethvlV This compound was prepared in a 

10 manner simiku- to that described for l-rerr-butoxycarbonyl-1.23.4-tettahydix>-7-methoxy-4- 
quinolone (EXAMPLE 310) from I,2,3.4-tetiahydro-7-methoxy-2-metiiyl-4-quinoIinone 
(3.26 mg) to give 961 mg (62%) of the desired quinolone as an off-white solid. Data for 1- 
terr-butoxycaibonyl-l A3.4-tetrahydrt>-7-methoxy-2-methyl-4-qujnolone: NMR (400 
MHz, CDCI3) 7.94 (d. J = 8.9. 1 H), 7.35 (d, J = 2.4. 1 H), 6.67 (dd. J = 8.7, 2.4. 1 H). 5.08 

15 (m. 1 H). 3.86 (s, 3 H), 2.99 (dd,y= 17, 5.8, 1 H), 2.48 (dd,y= 17, 1.7, 1 H), 1.57 (s, 9H), 
1.24 (d, 7 = 6.9. 3 H). 

(RIS\- 1 -<gff.Butoxvcaifaonvl-4^thvl- 1 ^■3.4.tetrah vdro-7.TTiethnxv.2-methvlquinnliiM. 
(structure 32A of Srhem^ XL. where r1-2 =H. R3=methvl R4=p,hYn 

This compound was 

20 prepared in a manner similar to that described for I -re/t-butoxycart)onyl-4-ethy I- 1 .23.4- 
tctrahydro.7-methoxy-4-quinolone (EXAMW-E 314) from l-rm-butoxycaibonyl- 1,2.3.4- 
tetrahydro-7-methoxy-2-methyl-4-quinolone (100 mg) to give the desired quinoline (34 mg, 
30%) as a mixture of diastereomers. Data for l-rerr-butoxycaibonyl-4-ethyl-1 ,23,4- 
ietrabydro-7-methoxy-2-methylquinoline: *H NMR (400 MHz, CDCI3) 7.05 (d, 7 = 8.6, 1 

25 H). 6.97 (d, 7= 2.5, 1 H), 6.66 (dd, 7= 8.5, 2J, 1 H), 4.38 (m, 1 H), 3.78 (s, 3 H), 2.39 (m, 
1 H).2.28(m. 1 H).2.04(m.2H), 1.55 (m. 1 H). I.49(s.9H).1.14(d.7 = 6.2,3H), 1.08 
(t.7 = 7.4.3H). 



(W5>-4-Ethvl-1.2.3.4-tetrahvdfD-7-hvdroxv.2-niethvlauinoHne. This compound was 
30 prepared in a manner similar to that described for 4-ethyl-1 .23.4-tetrahydTX>-7- 

hydroxyquinoline (EXAMPLE 314) from l-rm-butoxycartx)nyl-4-ethyl-1.2.3,4-tetrahydro- 
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7-inethoxy-2-raethylquinoline (34 rag) to give the desired quinoline as a cdoriess o|l. which 
was used without further purification in the following reaction. 

g}mm\m fCftmPOTlWl 440) . This compound was prepared in a manner similar to that 
described for Compound 414 (EXAMPLE 314) to give the desired compound as a mix of 
diastereomeis. Reciystallization of the diastereomeric mixture afToided a sample of 
Ctanpound 440. Data for Compound 440: *H NMR (400 MHz. CDCI3) 738 (s. 1 H). 
6.37 (s. 1 H), 6.35 (s. 1 H). 4.43 (br s. 1 H). 3.57 (m. 1 H). 2.79 (m, 1 H). 2.04 (ra. 2 H), 
1.61 (m. I H), 1.28 (d. y = 6.4. 3 H). 1.00 (t, /= 7.3. 3 H). 



EXAMPLE 341 

fiy.y-?/3l«Vl . ?,3.4-Tetrahvdrrv?.3-dimethvl^rrif i uoroTnethvl-«.pYrid 
fC9iTipoupd441 stnicture62Aof.SfhemeXI.Vni r1=r4^p6,h , |^2-3 ^ ^y| 

R^=trifluorometfiy |) 

To a solution of I-»t-butoxycari)onyl-1.2,3.4-tetiahydix>-2-mcthyl-4-quinolinone 
(EXAMPLE 339) (0. 1 3 mg. 0.50 mmol) and iodomethane (0.50 mL . 8.0 mmol) in DMF (6 
mL) was added NaH in a 60% mineral oil (40 mg. I.Ommol). The reaction mixture was 
stirred at rt for 16 h and was quenched by water (10 mL ). Extraction of die mixture widi 
EtOAc (2 X 30 mL ) followed by chromatography (silica gel, EtOAcfljexane, 1/9) affoided a 
mixture of three alkylated products (125 mg. 91%). The above mixture was treated widi 
NaBH4(38mg, 1.0mmol)inmetiianol(15mL)for 1 h and the alcohol mtermediates were 
purified by chroroatQgiaphy (silica gel. EtOAc/hcxane. SH) to afTonl a mixture of tiiree 
alcohols (120 mg, 95%). Hie mixture of alcohol intermediates (120 mg, 0.43 mmol) was 
treated with 10% Pd/C (20 mg) and one drop of H2SO4 in EtOAc (15 mL ) under H2 for 18 
h. Filtration through a Cblite™ pad provided die reduced products, which were dfaectly 
treated witii TFA (0.5 mL) in methylene chloride (1.0 m ) for 1 h. The reaction was 
quenched with 5% NaOH, brought to pH 10. and was extracted with EtOAc (2 x 20 mL). 
Chromatography (silica gel. EtOAcfliexane. 2/8) afforded a mixture of Uiree products (30 
mg. 43%). conuuning (JV5-2/.3«>l A3,4-tetrahydro-2.3-dimethylquinoIine (structure 60A 
of Scheme LI, where R1=r4=H, R2-3=mcthyl); (/J/5-2i.3/)-l,23.4-tetrahydro-2.3- 
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dimethylquinoline (stnicture 60A of Scheme LI. where R'sR^sH. R2-3sniethyl), and 
(R/S)- 1 .2,3,4-tetrahydro-2.33-triinethy]quinoline (stnicture 71A of Schone LII, where 
RJ=r5=H. R2-4=methyl). The mixture of the quinolines (30 mg. 0.18 raiiml) was 
subjected to the nitration-hydrogenation-Knorr procedure described above for Compound 
S 436 (EXAMPLE 336) to afford a mixture of Compound 441. 442, and 443, which was 
purified by HPLC (10 mm x 25 cm ODC column. 80% MeOH/20% H20. 3.0 mL /min.). 
Data for Compound 441: NMR (400 MHz, acetone-d6) 10.68 (s, 1 H), 7.25 (s, 1 H). 
6.48 (s. 1 H), 6.41 (s, 1 H). 6.09 (s, 1 H). 3.13 (m. I H), 2.80(dd. 7 = 15.9, 4.3, 1 H), 2.53 
(dd, /= 15.9, 12.0, 1 H), 1.61 (m, 1 H), 1.24 (d,y = 6.3, 3 H), 1.04 (d, J = 6.5. 3 H). 

10 

EXAMPLE 342 

(^5-2/.3/Vl,2.3,4-Tctrahvdro-2.3-dimethvl-6-trifluoroinethvl.8.nvridn nofS.6-plauiTinlin>. 
(Compound 441. stnicnire 62A of Scheme XLVIII. where Rl=R4-R6teH R2-3-niethvl. 
R5=trinuoTomethvn 

1 5 Compound 442 was obtained along with Compounds 441 and 443 as described above 

(EXAMPLE 341). Data for Compound 442: NMR (400 MHz, acetone-de) J0.80 (s. 1 
H). 7.28 (s, I H). 6.49 (s. 1 H), 6.48 (s, 1 H), 6.15 (s, 1 H), 3.62 (m. 1 H), 2.91 (m, 1 H). 
2.62 (dd. y = 16.3. 6.5, 1 H). 2.07 (m. 1 H), 1.15 (d. i = 6J, 3 H). 0.93 (d, J= 6.8, 3 H). 

20 EXAMPLE 343 

(/yg)'1.2.3.4-Tetrahvdrn-2.3.3-trimetfivl.6.trifluominethvi^.BvridfinoK^^ 
(Compound 443. stnicture 73A of Scheme LH. where RlaR5=B 7,H. R2-4^ert.vi 
RfiEitrifluominethylV 

Compound 443 was obtained along with Compounds 441 and 442 as described above 
25 (EXAMPLE 34 1 ). Dau for Cbmpound 443: NMR (400 MHz, acetone-d6) 10.58 (s. 1 
H). 7.23 (s. 1 H). 6.50 (s, 1 H), 6.41 (s, 1 H), 6.08 (s, 1 H), 3.28 (m, 1 H), 2.65 (d. 7 = 15.8. 
1 H). 2.53 (d, J = 15.8. 1 H). 1.15 (d. 7 = 6.6. 3 H). 1.03 (s. 3 H). 0.84 (s. 3 H). 
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EXAMPLE 344 

W.y)-U.?.4-TmhY(lro-2-fnethvl-6-trifluoromerhvl-«.pY n donof5fi-p] q,»^^^ 
(C0mP0tilKl444 , f>rn.rt„rrS^A of Scheme Xl.Vl whe«Rl-2^pS,^ F ^- ^ hl l 

5 lA3.4-tetrahydro-2-methylqiiinoIine(0.15g, 1.0 mmol) was converted to Compound 444 
according to the nitration-hydrogenation-Knorr piDcedure described for Compound 436 
(EXAMPLE 336) to afford 35 mg (13%) of Compound 444 as a yellow solid. Data for 
Compound 444: Ifl NMR (400 MHz. acetoneKl6) 10.83 (s. I H). 7.29 (s. I H). 6.55 (s. 1 
H).6.50(s. 1 H).6.17(s. 1 H).3.57(m. 1 H). 2.91-2.82 (m. 2 H). 2.03 (m. 1 H). 1.54 (ra 1 
10 H).I.25(d,/=6.4.3H). 

EXAMPLF34,^ 

WgH-EthvH 2 , ^ 4-rf trnhYriro-6-trifloommrthvl-8-nvririnnnf ^ A. ^ ) o„innlin. fr^^ ^ 

44g.«nH?WF<M of Scheme Yl yrm wh.n.pl-3.p6-H. R4=.>hvi p5^^n ^y,^ 

^^g>-l-rm-BmYloxYgarbonYl-4^rhvl-l J>.3,4-t.tr»hv^»^h vd t» . 

dried 25.mL rb flask containing ethylmagnesium bromide (4.0 mL of a 3.0 M solution in 
Et20, 12.0 mmol. 3.0 equiv). at -10° C was added dropwisc a solution of l^tert- 
butyloxycarbonyl-1.2.3.4-tetrahydro^uinolone (1.0 g. 4.0 mmol) in Et20 (4 mL). The 
reaction mixture was stirred at -10» C for 15 min. then allowed to wami to rt over 10 min. 
20 A I0MsolutionofNaHSO4(10mL)wasthennipidlyadded. The resulting Wphasic 
mixture was extracted with EtOAc (3 x 10 mL). and the combined organic extracts were 
dried (Na2S04) and concentrated under reduced pressure. The it»idue was purified by flash 
chiomatogniphy (sUica gel. hexanes / EtOAc. 4: 1 ). affording 800 mg (7 1 %) of the desired 
product as a clear yellow oil (R/0. 14, hexanes / EtOAc. 4: 1). Data for 1 -tert 
25 butoxycari»nyI-4-ediyI-l,2.3,4.|etrahydn>-4^ydroxyquinoline: ^HNMR (400 MHz. 

CDC13) 7.68 (d. lH.y= 8.4, 8.H). 7.47 (dd. IH. J = 7.9. 1.7.5-H).7.21 (ddd. lH.y = 7.4, 
7.4. 1.6. 6-H). 7.09 (ddd. lH.y=7.8. 7.8. 1.I.7-H). 4.03 (ddd. lH.y= 12.9.7.1.4.7.2-H), 
3.47 (ddd. 1H.7= 13.1. 8.6, 4.3. 2-H). 2.11 (ddd. lH.y= 13.5. 8.6. 4.8. 3-H), 1.86(m.3H. 
3-H.Cff2CH3). 1.52Is.9H.C(C»3)3l.0.89(t.3H.7=7.5.Cff3). 

30 
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f/y^^Ethvl-K2.3,4-tetrahvdroquinoline fstmcture 60A of Scheme XLVHI. where r1- 
3=H. R^sethvl) . To a flame-dried 100-mL rb flask containing l-rerr-batyloxycarbonyl-4- 
ethyl- l^,3,4-tetrahydro-4-hydroxyquinoline (800 mg, 2.88 mmol ) ui a 1:1 solution of 
EtOAc / EtOH (20 mL) at rt was added 1 0% Pd/C (i^rox. 1 mol %). After evacuation and 

S flushing of the vessel three times with nitrogen, one drop of trifluoroacetic acid was added, 
the vessel evacuated once more, and the mixture stined under an atmosphere of hydrogen 
for 16 h. The reaction mixture was then filtered, and concentrated under reduced pressure. 
The residue was transfenned to a 2S-mL rb flask with CH2C12 (3 mL) and stirred at rt TFA 
( 1 .2 mL) was added and the reaction was vented and stirred for 2 h at rt. A solution of sat*d. 

1 0 NaHC03 (adjusted to pH 9 widi 3.0 M NaOH) was added until Uie aqueous phase was 

aiq)roximately pH 9. The resulting aqueous phase was extracted with CH2CI2 (3 x 10 mL), 
and tiie combined organic extracts were dried (Na2S04), and concentrated under reduced 
pressure to yield 3S1 mg (71%) of a coloriess oil, which turned blue on exposure to air (R/ 
0.40, hexanes/EtOAc, 2:1). Data for (/i/5)-4-ethyH,23.4-tctnihydroquinoline: ^HNMR 

15 (400 MHr,CDCl3) 7.02 (d, lH,y = 7.6,8-H),6.96(ddd, lH,y = 7.7,7.7, 1.3, 7.H), 6.61 
(ddd, 1 H, y = 8.2, 8.2, 1 .0, 6-H), 6.47 (d, 1 H, 7 = 7.9, S-H), 3.83 (br s, 1 H, CH2N// ), 3.3 1 
(ddd, lH,y= 11.3, 11.3, 3.6. 2-H), 3.25 (ddd, lH,y = 9.7.9.7,4.8,2-H), 2.65(dddd, lH,y 
= 10.1,5.1,5.1,5.1, 4<H), 1.92 (dddd, lH,i=9.6,4.7,4.7,4.7,3.H), 1.82(m, 1H,3-H), 
1.74(m, lH,Cff2CH3),0.98(t,3H,ys:7.4,Cff3). 

20 

(/?/^-7-Amino^tiivUL2,3.4-tetrahvdnxiuinoline ( structure 61A of Scheme XLVin, 
where R^'3^:H, R4=ethvn . A 25-mL rb flask containing (/Z/5)-4-etiiyM ,2,3,4- 
tetrahydroquinoiine (340 mg, 2. 1 mmol) was cooled to - 1 0"" C, and cone. H2SO4 (5 mL) 
was added slowly. The resulting solution was warmed to rt to effect complete dissolution of 

25 the quinoline, then cooled again to -10^ C and stirred vigorously. Fuming HNO3 (85 |iL) 
was added dropwise, slowly, and the reaction mixture turned dark red. After 10 min, the 
reaction mixture was poured onto cracked ice and diluted with water (5 mL). Sat'd 
NaHCOs (80 mL) was added, and die pH was adjusted to pH 9 with 3.0 M NaOH. This 
aqueous phase was extracted with EtOAc (3 x 75 mL), and the combined extracts were 

30 dried (Na2S04),and concentrated under reduced pressure to yield a dark red oil. This crude 
material was placed into a 250-mL rb flask with 1 : 1 EtOAc / EtOH (40 mL) and 10% Pd on 
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C (apptox. I mol %). The vessel was evacuated and flushed with nitrogen three times, then 
sUned under an atmosphere of hydrogen for 16 h. filtered, and concentrated under reduced 
pressure to yield a yellow oil. which was purified by flash chmnatt>g(q)hy (silica gel. 
CH2a2 / methanol, 9: 1). affording 210 mg (57 %) of the desired pixxtaict as a dark yellow 
5 oil (R/O.SO, CH2a2 / MeOH, 9:1). Data for (iVS)-7-amino-4-ethyH A3.4- 

tetrahydroqninoline: NMR (400 MHz, 0003) 6.8 1 (d, IH. / = 8. 1 . S-H), 6.02 (dd. 

IH. y= 8.0. 2.2. 6-H). 5.84 (d. lH.y=23.8-H).3.48(s,2H.Niy2),3.27(ddd, lH.y= 

II. 1. 11.1. 3.5. 2-H). 3.20 (ddd. IH.7 = 9.8,5.3.4.5.2-H).2.55(dddd. lH,ya 10.2.5.2. 
5.2, 5.2. 4H), 1.90 (dddd. IH. 7 = 9.6, 9.6. 9.6, 4.7. 3-H). 1.72 (m. 2H. 3-H. Ctf2CH3). 1.48 

10 (m, IH, Cff2CH3), 0.96 (t, 3H, / = 7.4. CH3). 

f^^EthYl-1.2.3.4-rctrahvdnv6-trifluoroinethvl-«- p vridonnr,S>UplQuinolinerrntn ^^ 
445}. To a flame-dried lOO-mL rb flask containing 7-amino-4-ethyJ- 1.2.3.4- 
tetrahydroquinoline (210 mg. 1.19 mmol). in ethanol (20 mL). at rt, was added ethyl-4,4.4- 
15 trifluoroacetoacetate(l90ML. 1.31 mmol. 1.1 equiv) followed by ZnCl2 (244 mg. 1.79 
mmol. 1 .5 equiv). The reaction mixmre was heated to reflux for 6 h. at which point all 
starting material had been consumed (by TLC analysis). The reaction mixture was cooled to 
rt, and the solvem removed under reduced pressure. Dichloromethane (20 mL) was added 
and the organic phase washed with sat'd NaHCOs (2 x 10 mL) and brine (1 x 10 mL), dien 
20 dried (Na2S04). and concentrated under reduced presure. This crude product was purified 
by flash chnmiatography (silica gel, CH2CI2 / MeOH, 15:1), affbnling 24.4 mg (7%) of die 
desired product as a yellow solid. Data for Compound 445: R/0.37, (CH2Cl2/MeOH, 
9:1); iH NMR (400 MHz, CD3OD) 7.31 (s, IH, 5-H). 6.47 (s. IH, 7-H), 6.37 (s, IH, 10- 
H), 3.34 (m. 2H. 2-H), 2.70 (m, IH, 4-H), 1.88 (m, 2H, 3-H), 1 .62 (m, 2H, Cff2CH3). 1 .00 
25 (t,3H,7=7.5,CW3). 



f^5-2/.3«<V1.2.3.4-Tetrahvdrt>.2. 3.9-trimethvl.6-trifluoroinethvl-8-Dvridonor5fi- 
glouinoline rriyitip ound 446. structure 81 A of Scheme LIII. where Rl=R4gR6-R8-H, r2- 
30 3-inethvl. R5 =trifluoromethvn 



EXAMPLE 346 
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To a s(riuti(m of Compound 441 (3^ mg, 0.012 mmol) and iodomethane (0.10 mL . 1.6 
mmol) in THF (2.0 mL ) was added NaH as a 60% in mineral oil (10 mg. 0.2S mmol) and 
die reaction was stined at rt for 1 h, then, was quendied by water (10 mL ). Extraction with 
EtOAc (2 X IS mL ) and ciiromatogr^y (silica gel, EtOAc/bexane, 1/1) afforded 3.0 mg 
5 (81%)of Compound 446 as a yellowish solid. Data for Conqwund 446: 1hNMR(400 
MHz. CDCla) 7.36 (s. I H). 6.72 (s, I H). 632 (s. 1 H). 4.40 (s. 1 H). 3.61 (s, 3 H). 3.14 (m. 
1 H).2.83 (dd.y= 16.0.4.4. 1 H), 2.54 (dd. 7 = 16.0. 11.0. 1 H). 1.63 (m, 1 H). 1.26(d. J= 
6.3.3H). 1.06 (d,y = 6.6,3 H). 

10 EXAMPLE 347 

fiy5>-1.2.3.4-Tetrahvdrc>-4-Dropvl-6-trifluo romethvl-8-pvridonor5.6-flquinoling 
(Compound 447. structtire 62A of Scheme XLVm. whe re R'-3=r68,H. R^-maayfl. 
R^gtrifluoromethvn 

l-rgrr-Butvloxvcarbonvl-1.2.3.4-tetrah vdit)-4-hvdroxv-4-propvlquinoline . This compcnind 
15 was prepared from l-/m-butyloxycaibamoyl-l .23,4-tetrahydro-4-quinol<H»e ( 1 .00 g, 4.00 
mmol) in the manner previously described for 1 -ierr-butyloxycarbamoyl-4-ethy I- 1.23,4- 
tetrahydn>4-hydroxyquinoline (EXAMPLE 345). affording 567 mg (48%) of die tertiary 
alcohol as a yellow oil (Rf 0.22. hexanes / EtOAc, 4:1). Data for l-rerr-butyloxycarbonyl- 
1.23.4-tetrahydro-4-hydroxy-4-propylquinoIuie: ^HNMR (400 MHz, CDQa) 7.67 (d. 
20 lH.y=8.2.8-H).7.48(dd. lH,i=7.9. 1.7.5-H).7J0(ddd. lH,y=8.6,8.6. 1.4. 6-H). 
7.08 (ddd, IH, / = 7.6, 7.6. 1.1. 7-H), 4.03 (ddd. IH, 12.8, 7.1, 4.8, 2-H), 3.46 (ddd. IH, 
J= 13.0, 8.5. 4.4, 2-H), 2.11 (ddd. lH.y= 13.5, 8.5, 4.8, 3-H). 1.89 (ddd, lH,y= 13.6,7.2. 
-4.4. 3-H). 1.78 (ra. 2H, Cff2C2H5). 1.52 [s, 9H. C(ay3)3l. 132 (m. 2H. CH2Cff2CH3). 
0.90 (t, 3H. y = 7.3, CH2Cff3). 

25 

(/y5)-1.23.4-Tetrahvdro-4-propvlauinolme fstnicture 60A of Scheme XLV m. where r1- 
3sH. R^-propvh. This compound was prepared from l-rerr-butyloxycaibonyl- 1,2,3.4- 
tetrahydro-4-hydroxy-4-propylquinoline (550 mg, 1.89 mmol) in the manner previously 
described fOT4-ethyl-l,2,3.4-tetrahydroquinolinc (EXAMPLE 345), affording 229 mg 
30 (66%) of the desired tetrahydroquinoline as a yellow oil (Rf 0. 10, hexanes / EtOAc, 2:1). 
Data for (/i/S)-l,2,3,4-tetrahydro-4-propylquinoline: ^HNMR (400 MHz, CDCI3) 7.07 
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(d, IH. y = 7.6. 5-H), 7.Q2 (ddd. IH. 7 = 7.9. 7.9, 1.1. 7-H). 6.77 (dd. IH. 7 a 7.5. 7.4. 6-H). 
6.67 (d, IH, y = 7.9. 8-H). 6.25 (br s. IH. IW), 3.37 (ddd. IH. 7 = 1 1 .5. 1 1.5. 3 J. 2-H). 
3.30 (m. IH, 2-H). 2.78 (dddd. IH. 7* 10.0. 5.0, 5.0, 5.0. 4-H), 1 .99 and 1.84 (2 x m. 2 x 
1H,3-H). 1.68 (m. IH, CW2CH2CH3). 1.47(m,3H.Cff2Cff2CH3).0.95(t.3H.y=7.3. 
5 CW3). 

fjyiy)-7-Afnmo-1.2.3.4-tetrahvdro-4-iiropvlamBoline fs tnicture 61A of Scheme xy^vy n, 
whwg R^'3=H. R^-promD. This compound was prepared from (/i/5)-1 .2,3.4-tetrahydix>- 
4-propylquinoline (220 mg. 0.78 mmol) in the manner previously described for 7-amino-4- 

10 ethyl- 1 A3,4-tetrahydroquinoline (EXAMPLE 345), affoiding 1 14 mg (77%) of the product 
as a colorless oil (Rf 0.10. hcxanes / EtOAc, 2:1). Data for (^5)-7-amino- 1,23,4- 
tetrahydn>-4-propylquinoline: ^HNMR (400 MHz. CDCI3) 6.80 (d. IH. 7 = 8.0. 5-H), 
6.01 (dd. IH, y = 8.0, 2.3, 6-H). 5.83 (d, IH, J = 2.2, 8-H), 3.74 (br s. IH. NH), 3.41 (br s, 
2H,N//2). 3.28 (ddd, IH,y= 11.0. 11.0, 3.3, 2-H). 3.19(ddd. IH. 7 = 9.7. 4.7, 4.7. 2-H). 

15 2.65 (dddd. lH.y=5.1.5.1.5.1.5.I,4-H). 1.89(dddd. lH,y=9.7.9.7,9.7.4.5.3.H). 1.73 
(dddd, lH,y = 8.6, 8.6, 4.8, 4.8, 3-H), 1.61 (m, IH, C«2CH2CH3), 1.40 (m. 3H, 
CH2CH2CH3). 0.93 (t. 3H. y = 7.0. CH3). 

(^y)-1.2.3,4-Tetnihvdro-4-prODvl-6-trinuoromethvl-8.p.rirtonor5.6.glQmnnlin,. 

20 fCpmpoffpd 447) This compound was prqnred from 7-amino-1.2.3.4-tetrahydro-4- 

propylquinoline (1 10 mg. 0.58 mmol) in the manner previously described for Compound 
445 (EXAMPLE 345). affording 8.9 mg (5%) of the desired product as a yellow powder (Rf 
0.44. CH2CI2 / MeOH. 9:1). NMR (400 MHz. CDCI3) 7.34 (s. IH. 5-H). 6.65 (s. IH. 
7-H). 6.40 (s. IH. 10-H). 4.65 [br s. IH, (CH3)2CNH)], 3.42 (ddd. IH. J= 1 1.2. 1 1.2. 4.0. 

25 2-H). 3.34 (ddd. IH. y = 7.9. 3.8, 3.8. 2.H). 2.82 (m, IH. 4-H). 1.88 (m. 2H. 3-H). 1.52 (m. 
4H. Cff2CW2CH3), 0.96 (t. 3H. y = 7.1. CH3). 

EXAMPLE 348 

(iy5>-3-Ethvl-1.2.3.4-tetrahvdro-2.2-dimethv l-6-trifluoromethvl-8-pvridonofS.6-p1qujnn|j nf; 
30 fComnound 448. stnicture 7 9A of Scheme LHL where Ri=R5=R7-H. R2-3=niethvl. 
R'^sethvL R6=triflM oromethvn 
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f/Z/5^-3>Ethvl-1^3,4>tetrahvdn>-2.2-dimethvlQuinoline rstnicture 77 A of Scheme Lin. 
wt>w R^^R^gft H^'^=mgthyK It^^^thyl). To a solution of l-rm-butoxycarbonyl-1,23,4- 
tetndiydn>-2,2-diinetfiyl-4-quinolinone (EXAMPLE 325) (0. 10 g, 036 mmol) and 
iodoethane (0.S0 mL « 6.3 mmol) in DMF (S mL ) was added NaH (60 % in mineral oil« 40 

5 mg, 1 .0 mmol) and the resulting mixture was stirred at rt for 1 5 h. The reaction was 
quenched with water (5 mL ) and was extracted with EtOAc (2 x 15 mL ). Removal of 
solvent and chromatograiriiy of the crude residue on a silica gel column using a 10% 
mixture of EtOAc and hexane as solvents afforded a mixture of products, which was treated 
with TFA (0.50 mL ) in methylene chloride ( 1 .0 mL ) for 3 h. The reaction was neutralized 

10 to pH 10 by 5 % NaOH and.was extracted with EtOAc (2 x 20 mL ). Chromatography 
(silica geU EtOAc/hexane, 3/7) afforded 30 mg (41 %) of (R/SyS-ethyU 1 ^3*4-tetrahydro* 
2,2-diniethyl-4-quinolinone (30 mg, 0.15 mmol) as a colorless oil. The quinolinone (30 mg, 
0.15 mmol) was treated witfi EtsSiH (I.O mL ) and BF3-OE12 (0.05 mL , 0.4 mmol) in 
CH2CI2 ( 1 .0 mL) at 1 00^ C for 1 5 h in a scaled tube. Purification of the crude product by 

15 chromatogr^hy (silica gel, EtOAc/hexane, 1/9) afforded 20 mg (7 1 %) of (i!/5)-3-clhyl- 
1 ,2,3,4-tetrahydro-2,2-dimethylquinoline. Data for (/J/5)-3-ethyI- 1 ,2,3,4-tetrahydro-2,2- 
dimethylquinoline: NMR (400 MHz, CDCI3) 6.98 (d, J = 7.5, 1 H), 6.96 (t, J = 7.5, 1 
H), 6.61 (l,y=7.5, 1 H),6.44 (d,y:=7.5, 1 H),3.60(s, 1 H). 2.90(dd, J= 16.7, 5.2, 1 H), 
2.41 (dd, J= 16.7, 10.7, 1 H), 1.68 (m, 1 H), 1.52 (m, 1 H), 1.23 (m, 1 H), 1.22 (s.3H), 

20 1.05 (s, 3 H). 

(^5)-3-Ettivl-K2.3,4-tctrahvdro-2.2-dimethvl>6-trifluoromet^^^ 

(Compound 448V The quinoline prepared above (20 mg) was converted to Compound 448 
according to the nitration-hydrogenation^Knorr procedure described for Compound 436 
25 (EXAMPLE 336) to afford 2.0 mg (13%) of Compound 448 as a yellow solid. Data for 
Compound 448: NMR (400 MHz, acetone-d6) 10.65 (s, 1 H), 7.3 1 (s, 1 H), 6.47 (s, I 
H),6.41 (s, 1 H),6.06(s, 1 H), 3.01 (dd,/^ 16.6,4.8. 1 H),2.53 (dd,ys 16.6, 11.0, 1 H), 
1.72 (m, 1 H), 1.53 (m, 1 H), 1.30 (s. 1 H), 1.12 (s, 3 H), 1. 10-1.00 (m, 4 H). 
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EXAMPLE adO 
W5)-lA3.4-Tetrahvdro-2^-dimethvl-6.trifluommethvl-3-pi t^^ 

glqwinolilW fComPOimd 44>. structure 79A of Scheme LHl. whe« R 1= rS«r7,h p2- 
gamethvl. R^aw-DTOiivl. R6=trifliinmiiiethvn^ 

5 fiy5V1^.4-Tetrahvdro-2J^iiniethvM-nm»vlau{tioline fstmctMn. 77A of j8gh«.mp f T^^ , 
whCTB R'aR^R R2-3sinethvl. R^sa-propvn. This compound was prepared in a manner 
simUar to that described for (JV5)-3-ethyl- 1 A3,4-teirahydiD-2^-dimethylquinoline 
(EXAMPLE 348) but using iodopropane in place of iodoethane. (R/Sy 1 A3,4-Teu^hydro- 
2^-diniethyi-4-propylquinoline was obtained in 16% overall yield as a coioriess oil. Data 
10 for (R/S)- 1 ^,3.4.tetrahydro-2,2-dimethyl-4-propylquinoline: NMR (400 MHz, CDCI3) 
6.98 (d. J = 7.4, 1 H), 6.96 (t. J = 7.4, 1 H), 6.61 (t, 7 = 7.4. 1 H), 6.45 (d, J = 7.4, 1 H). 3.60 
(brs. 1 H).2.87(dd.Js 16.6,5.2. 1 H), 2.42 (dd,/= 16.6, 10.7. 1 H), 1.66-1.49 (m, 3 H). 

I . 40r 1 .25 (m, 2 H), 1 .21 (s, 3 H). 1 .05 (s. 3 H), 0.92 (t. 7 = 7. 1 , 3 H). 

(WSh 1 ^.3.4-Tetrahvdro-2.2-dimethvl-6-triflunm methvl-3-propvl-8.Dvridonor5.fi- 
glQuinoline fConmound 440V Compound 449 was prepared in manner similar to that 
described for Compound 448 (EXAMPLE 348). to afford Compound 449 in a 32% overall 
yield. Data for Compound 449: 1h NMR (400 MHz. CDCI3) 1 1 .00 (s. 1 H). 7.32 (s. 1 H), 
6.61 (s. 1 H),6.42(s. 1 H), 4.60 (bis. 1 H).2.90(dd,y= 16.6.4.4, 1 H),2.45(dd. J= 16.6. 

II. 3. 1 H). 1.70-1.42 (m, 3 H). 1.36-1.24 (m. 2 H). 1.18(s.3H). 1.02 (s, 3 H), 0.93 (t. 7 = 
20 6.7. 3 H). 

EXAMPLE 3S0 

l-Methy|-5-trifluoromethvl-7-Pvridonor5.6-flindoline fr^ moound 4Sft. stnicnire R3A nf 
^Nffie IfV. Where R^-3=RS=H. R^^trifluoromethvl. RfianethvlV 

25 Compound 419 (10 mg, 0.0393 mmol) and parafoimaldehyde (II mg. 0.0393 mmol) were 
dissolved in glacial acetic acid (2 J mL) and sthred for 10 min at rt. NaBHaCN (13 mg, 
0.197 mmol) was added in one portion and allowed to stir at it for 15 h. The reaction 
mixture was poured over ice and made basic with 10% NaOH. The aqueous layer was 
extracted with EtOAc (3 x 50 mL), dried (Na2S04), filtered, and concentrated. The crude 

30 material was dissolved in 5% MeOH/CHCl3 (0 5 mL) and loaded onto a 1000 \im reverse 
phase TLC plate (Whatman PLKC18F Silica Gel 150 A). The plate was eluted with 80% 



# 
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MeOH^20 to afford S.8 mg (55 %) of Compound 450 as a li^t yellow solid. Data for 
Compound 450: NMR (400 MHz. acetone-d6) 7.29 (d. 7 = 1 .6. 1 H). 6.54 (s, 1 H). 6.10 
(s, 1 H). 3.50 (t. 7= 8.1, 2 H), 3.01 (t.y»:8.0.2H).2.83 (s.3H). 

5 EXAMPLE 351 

6-f5-Cvano-2-thienvlV1.2-dihvdr{>-2^.4-trimethvlauinolin e fCompound 451. stuctuig d of 
Scheme II. where Rl=5-cvano-2.tiiienvn . 

To a solution of I-rerf-butyloxycarbonyl-6-(5-formyl-2-thienyl)-1.2-dihydro-2A4- 
trimethylquinoline (12 mg, 0.03 mmol) in acetonitrilcAvatcr (10 ml/0.5 ml) was added 

1 0 hydroxylamine-O-sulphonic acid (5 mg, 0.04 mmol). The reaction mixture was heated to 
65° C for 1 h. The reaction was quenched with 10% NaOH (5 mL) and extracted with 
EtOAc (10 mL). The organic layer was washed with water and brine (3 x 5 mL each), dried 
(N^S04), and concentrated in vacuo to afford the crude product as a yellow oil. The crude 
product was purified by picp. TLC (20 x 20cm, 250jun, 25% EtOAKhexane) to affoid 5 mg 

15 (40%) of l-rm-butyloxycarb(myl-6-(5<yano-2-thieny])-l,2-dihydfo-2,2,4- 

trimethylquinoline as a yellow oil. This product was dissolved in CH2CI2 (5 mL) and 
treated with TFA (0. 1 ml) at it with stilting. After 2 h, the reaction was quenched with 10% 
NaOH (5 mL). The oiganic layer was wadied with water and brine (3 x 5 mL each), dried 
(Na2S04) and concentrated in vacuo to afford the crude product as a yellow oil. The crade 
20 product was purified by prep. TLC (20 x 20cm, 250|im, 25% EtOAc:hexane) to affoid 2 mg 
(60%) of Compound 451 as a yellow oil. Data for Compound 451: R/ 0.3 (silica gel, 25% 
EtOAciHcx); NMR(400 MHr, CDCI3) 7.52 (d, J = 4.0, 1 H). 7.23 (s, 1 H), 7.22 (d. J 
= 7.4. 1 H), 7.07 (d, y s 4.0. 1 H), 6.43 (d, 7 = 7.4, 1 H). 5.38 (s, 1 H), 2.02 (s, 3 H), 1 .3 1 (s, 
6H). 

25 

EXAMPLE 3S2 

6-(5.CYano-3-thienvn-1.2-dihvdn>-2.2.4-trimethvlQuinoline fComp ound 452. stucnire 4 of 
Scheme n. where R^s5-cvano-3-thie^vn ■ 

4-Bromo-2^vanothiophene. To a solution of 4-bromo-2-thiophenecarboxaldehyde (1 .0 g. 
30 5.2 mmol, Aldrich) in acetonitrile/water (20 inL/2 mL) was added hyroxylamine-O-sulfonic 
acid (2.4 g, 21.2 mmol. Aldrich). The dark solution was heated to 65** C with stirring. After 
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8 h. the reacUon was quenched with 10% NaOH (10 mL). The solution was extracted with 
EtOAc (30 mL). The oiganic layer was washed with water and brine (3 x 10 mL each), 
dried (Na2S04). and concoitrated m vacuo to afford the crude product as a tan solid. The 
crude product was purified by siUca flash chroraatogniphy (5-25% EtOAcrhexane) to affbitl 
5 0J0g(51%)of4-biomo-2-cyanodiiq)heneasawhitBSolid. Data for 4-bromo-2- 

cyanothiophene: Rf 0.49 (silica. 25% EtOAcrhex.); NMR(400 MHz, CDCI3) 7^ (s. 1 
H),7.50(s,lH). 



10 



15 



^HNmQ-3-rhienvl)-1.2-dihvdro-2.2.4-tririiethvlauinolin«. (Cnrnj ^n,, ^ ^ Apy xhis 
compound was prepared by General Method 2 from compound 9 (200 mg, 0.63 mmol) and 
4-bromo-2-cyanothiophene (0.50 g, 2.65 mmol). The crude product was purified by prep. 
TLC (20 X 20cm, lOOOiun, 25% ETOAc:Hexane) to affoid 160 mg (91 %) of Compound 
452 as a yellow oil. Data for Compound 452: R/0.50 (silica gel. 25% EtOAc.hex); 
NMR(400MH2,CDCI3) 7.79 (s. 1 H),7.46(s. 1 H).7.20(s, 1 H), 7.16 (d, J = 8.3, 1 H), 
6.46 (d. y = 8.3, 1 H), 5.37 (s, 1 H), 2.03 (s. 3 H). 1.31 (s, 6 H); IR (film, NaCI) 1 159, 1381, 
1402, 1449, 1476, 1499, 1609, 1653,2216,2915.3294,3584. 



EXAMPLE 3S3 

$-(3-FQrmvltlhenvl>-l 2-dihvdm.2.2 d-trimethvlmiinnl ine rCompnmirf 4S3. stnictiim d ^ 

20 Scheme n. where Rlg^-fnrniYlr*^"Y' ) 

This compound was prepared by General Method 2 ftxmi Compound 9 (50 mg, 0.158 mmol) 
and 2-(3-broniophenyl>13-dioxolane (171 mg. 0.788 mmol). Purification by flash 
chromatography on siUca gel (20 g) using 5% EtOAc:hexanes afforded 21 mg (48%) of 
compound 453 as a yellow oil. Data for Compound 4S3: NMR (400 MHz, acetone- 

25 d6) 10.09 (s, 1 H).8.11 (d.y= 1.4. 1 H). 7.90 (d, 7 =7.2, 1 H). 7.77 (d, /= 7.5, 1 H).7.59 
(t, y = 7.6. 1 H). 7.40 (d. y = 2.2, 1 H), 7.33 (dd, y = 8.4, 2.2, 1 H). 6.61 (d. y = 8.2. 1 H). 
5.40 (s, 1 H), 5.38 (bs, 1 H), 1.29 (s. 9 H). 



EXAMPLE 354 

1 .2-DihY<iro.2.2.4-trimethvl.6-r3.f methvlsiilf onvnDhenvllauinoline (Compound 4-S4 
structure 4 of Scheme 11. where Rl=3.rin ethvlsu1fonvlYhenYl ) 
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3-Bromophenvtfmethvnsttlfone- In a SO mL r.b flask, m-CFBA (623 mg, 2.166 mmo], 
60%) was suspended in CH2CI2 (20 noL) and cooled to -20^ C 3-Bromothioanisole (200 
mg, 0.985 mmol) in CH2C12 (1 mL) was added to the sluny and allowed to warm to it for 2 
h. The reaction was quenched with H2O and the aqueous layer was extracted widi CH2CI2 

S (3 X SO mL). The combined organics were washed with Mne (25 mL), dried (Na2S04), 
Altered, and concentrated onto Gelite™. The material was fnirified by flash chromatography 
on silica gel (40 g) using 30% EtOAc/hexanes as eluent to afford 229 mg (99 %) of the 
sulfone as a tan solid. Data for 3-bromophenyi(methy1)sulfone: NMR (400 MHz, 
CDCI3) 8.10(1,7= 1.6, 1 H). 7.88 (d,y= 7.9, 1 H), 7.79 (d./= 8.0, 1 H), 7.46 (1, 7 = 7.9, 1 

10 H). 3.07(s,3H). 

K2-Dihvdro-2,2,4>trimethvl6-f3>rmethvlsulfonvl>ph envllquinoline f Compound 454^. This 
compound was prepared by a modification of General Method 2 as follows. A flask was 
charged with Compound 9 (123 mg, 0.388 mmol), the sulfone (83 mg, 0.353 mmol), 

15 Pd(0Ac)2 (4mg,0.018mmol),triphenylphosphine(18.5mg,0.071 mmol), and K3PO4 
(1 12.4 mg, 0.530 mmol). The flask was flushed with N2 for 5 min and then 5 mL of DMF 
(anhydrous) was added. The resulting reaction mixture was heated to 100"* C for 15 h. The 
reaction was allowed to cool to rt and was quenched with H2O (20 mL). The aqueous layer 
was extracted with EtOAc (3x100 mL). The combined oiganics were washed with H2O 

20 (3x50 mL) and brine (30 mL), dried (Na2S04). filtered and concentrated. The resulting 
material was dissolved in dhnethylsulfide (03 mL), and cooled to 0^ C. This solution was 
treated with trifluoroacetic acid (OJ mL) and allowed to stir at 0"" C for Ih. The reaction 
was quenched with H2O (2 mL) followed by a slow addition of NaHC03 (sat) until 
neutralized. The aqueous was extracted with EtOAc (2 x 30 mL). The combined oi^ganics 

25 were washed with brine (10 mL), dried (Na2S04), filtered and concentrated onto CeliteTM. 
The material was purified by flash chranatography on silica gel (30 g) using 25% 
EtOAc/hexanes as ehient to give 15 mg (12% overall) of Compound 454 as a light yellow 
film. Data for Compound 454: NMR (400 MHz, acetone-d6) 8.08 (t, 7 = 1.8, 1 H), 7.91 
(dd.y = 6.7, 1.5. 1 H), 7.78 (dd, 7=6.5, 1.6. 1 H), 7.64(1.7= 7.8. 1 H).7.39(d, 7=2.1. 1 

30 H). 7.33 (dd, 7 =8. 1,2.0. 1 H),6.6l (d.7 = 8.1, 1 H),5.43(bs, 1 H),5.41 (s. 1 H).3.16(s,3 
H). 2.09(s.3H). 1.3(s,6H). 
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EXAMPLE ISS 

f^5)-6<3<>ran<^5-fluoroDhenvlVl fQ»"T "1'H^ 
455. Strocture 5 of Scheme 1. where R laS^ano-S-flnnmplmiYn 
5 A 25 mL r.b. flask was dunged witb Conqwund 271 (EXAMPLE 171) (145.0 mg, 0.50 
mmol), ethyl acetate (1 mL) and 10% Pd/C (10 mg). The flask was fltted with a septum and 
Ae system was flushed with nitro^n. A balloon filled with hydrogen gas was inserted into 
die reaction flask and the reaction was allowed to progress at rt for 2 h. The crude reaction 
mixture was filtered through a plug of Cclite™. The crude mixture was purified by reverse 

10 phase semi-preparatory HPLC (70 % methanol/water-with trace triethyl amine; retention 
time 29 min.) yielding 50.0 mg (34%) of Compound 455. Data for Compound 455: 
NMR (400 MHz. acetonc-d6) 7.81 (dt. J = 2.9. 1.5. 1 H), 7.65 (ddt. 7 = 8.9, 3.7, 2.3, 1 H), 
7.55 (s, I H), 7.37 (dd, 7 = 9.7. 1.1, 1 H). 7.32 (dd, 7 = 8.6, 1.2. 1 H), 6.59 (d. 7s 8.4. 1 H). 
5.25 (brs, I H).2.95(m. 1 H), 1.80 (ddd, 7s 8.0. 5.4. 1.5. 1 H), 1.40 (m.4H), 1.25 (s,3 

15 H),1.19(s,3H). 

EXAMM.Faftt 

f^W)-»^l<mhl.2^ihvdio-2.2.4-trhnethvl-5-phBn Yl-Sg.chmme^^ 
(ComPOPnd 456. structure 42 of SAeme XI. where Rsphenvl R laH RZ^T') 

20 This compound was prepared by General Method 5 (Example 60) from Compound 209 (75 
mg, 0230 mmol) and phenyl magnesium bromide (1.84 mL, 1.84 mmol) to afford 6i mg 
(68 %) of Conqxwnd 456 as a clear fdm. Data for Compound 456: NMR (400 MHz, 
acetone-d6) 7J8(d.7=23, 1 H).7.56(s. 1 H).7.22(m.4H).7.l9(m, 1 H),6.94(dd.7= 
8J. 2.5, 2 H). 6.83 (d, 7= 8.5. 1 H). 6.76 (d, 7 a 8.5. 1 H), 5.63 (brs, 1 H). 5.46 (d. 7 =8.5. 

25 lH).1.98(s,3H),1.26(8,3H).1.24(s.3H). 

EXAMPLE 357 

(/yfy)-5-ButVl-l.2~dihvdro-2.2.4.9-tetramethvl-5A/-c hromenor3.4-nQuinolinerCompounri 
457. structure 42 tff Scheme XI. where Rgn-hutvl. r1=H. R2=niethvlV 
30 This compound was prepared by General Method 5 (EXAMPLE 60) ftom Compound 316 
(EXAMPLE 216) (44 mg. 0.14 mmol) and «-BuLi (2.5 M in hexanes. 0.30 mL, 0.75 mmol. 
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S.2 equivutv) to afford 12 mg (24%) of Compound 457 as a pale yellow glass. Data for 
Compound 457: NMR (400 MHz, aoetone-d6): 7.48 (s, 1 H), 7.45 (d. /= 8.2. 1 H). 
6.91 (d,y«6.6. 1 H). 6.76 (4 7= 8.0, 1 H). 6.67 (d./= 8.2. IH). 5.80 (dd, 7=7.9, 3.3, 1 
H), 5.51 (s, 1 H), 5.36 (br s, 1 H), 2.81 (s, 3 H), 2.78 (s, 3 H), K 75 (m, 1 H), 1.55-1.35 (m. 
5 3 H). 1.30-1.20 (m, 2 H), 1.27 (s, 3 H), 1.18 (s, 3 H), 0.84 (t, J = 7.3, 3 H). 

Steroid Receptor Activity 

Utilizing the "cis-trans** or "co-transfection" assay described by Evans et al., Science , 
240:889-95 (May 13, 1988), the disclosure of which is herein incorporated by reference, the 

10 compounds of the present invention were tested and found to have strong, specific activity 
as both agonists, partial agonists and antagonists of PR, AR, ER, GR and MR. This assay is 
described in further detail in U.S. Patent Nos. 4,981,784 and 5,071,773, the disclosures of 
which are incorporated herein by reference. 

The co-transfection assay provides a method for identifying functional agonists and 

15 partial agonists which mimic, or antagonists which inhibit, the effect of native hormones, 
and quantifying their activity for responsive IR proteins. In this regard, the co-transfection 
assay mimics an tk mo system in the laboratory. Importantly, activity in the co-transfecdon 
assay correlates very well with known m vjsg, activity, such diat the co-transfecdon assay 
functions as a qualitative and quantitative predictor of a tested compounds^ vivo 

20 pharmacology. Seg, tfc. T. Beiger et al. 41 i. Steroid Biochem. Molec. Biol. 773 (1992), 
the disclosure of which is herein incorporated by reference. 

In the co-transfection assay, a cloned cDNA for an IR (e.g., human PR, AR or GR) 
under die control of a constitutive promoter (e.g., the SV 40 promoter) is introduced by 
transfection (a procedure to induce cells to take up foreign genes) into a background cell 

25 substantially devoid of endogenous IRs. This introduced gene directs die recipient cells to 
make the IR protein of interest. A second gene is also introduced (co-transfected) into the 
same cells in conjunction with die IR gene. This second gene, comprising the cDNA for a 
reporter protein, such as firefly luciferase (LUC), controlled by an appropriate hormone 
responsive promoter containing a hormone response element (HR£). This reporter plasmid 

30 functions as a reporter for die mmscription-modulating activity of die target IR. Thus, die 
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reporter acts as a suirogate for the products (mRNA then protein) normally expressed by a 
goie under control of the taii^t reoqitor and its native honnone. 

The co-transfiBction assay can detect small molecule agonists or antagonists of target 
IRs. Exposing the transfected cells to an «gonist ligand compound inoeases iqioiter 
activity in the transfected cells. This activity can be conveniently measured, eg., by 
increasing lucifeiase production, which reflects compoundKiependent. IR-mediated 
increases in reporter transcription. To detect antagonists, the co-transfection assay is carried 
out in the presence of a constant concentration of an agonist to die target IR (c.g., 
progesterone for PR) known to induce a defined reporter signal. Increasing concentrations 
of a suspected antagonist will decrease the reporter signal (e.g., luciferase production). The 
co-transfection assay is therefore useful to detect both agonists and antagonists of specific 
Ks. Furthermore, it determines not only whether a compound interacts with a particular IR, 
but whether this interaction mimics (agonizes) or blocks (antagonizes) the effects of die 
native regulatory molecules on target gene expression, as well as die specificity and strengUi 
IS of this interaction. 

The activity of selected steroid receptor modulator compounds of die present 
invention were evaluated utilizing die co-transfection assay, and in standani IR binding 
assays, according to the following illustrative Exanqiles. 



10 



^ EXAMPLE 
Co-transtoeriniy PffffIT 

CV-l cells (African green monkey kidney fribroblasts) were cultured in die presence 
of Dulbecco's Modified Eagle Medium (DMEM) supplemented widi 10% charcoal resin- 
stripped fetal bovine senim dien transferred to 96-weIl niicn>titer plates one day prior to 
25 transfection. 

To detennine PR agonist and antagonist activity of die compounds of die present 
invention, die CV-l cells were transientiy uansfected by calcium phosphate coprtscipitation 
aaxwdnig to die pnicedure of Beiger et al.. 41 J. Steroid Biochem. Mol. Biol, 733 (1992) 
widi die foUowing plasmids: pSVhPR-B (5 ngAwU). MTV-LUC reporter (100 ngMcIl). 
30 pRS-B^al (50 ngAvell) and filler DNA (pOEM; 45 ng/wcU). The receptor plasmid. 

pSVhHl-B. cmitains die human PR-B under constitutive control of die S V-40 promoter, and 
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is more fully described in E. Vegeto et al.. The mechanism of RU 486 antagonism is 
dependent on the conformation of the caiboxy-terminal tail of the human progesterone 
receptor", 69 Cell. 703 (1992), the disclosure of which is herein incoiporated by reference. 
Similarly, the AR, ER, GR and MR agonist and antagonist activity of die compounds of the 

5 present invention were determined according to the same procedure described herein, except 
that the plasmids pRShAR, pRShER, pRShGR and pRShMR were substituted for the 
plasmid pS VhPR-B described above. Each of these plasmids are more fully described in 
y.A. Simental et al., 'Transcriptional activation and nuclear targeting signals of the human 
androgen receptor". 266 / BioL Chem., 510 (1991 ) (pRShAR). M.T, Tzukerman et al„ 

10 ''Human estrogen receptor transactivattonal capacity is determined by both cellular and 
promoter context and mediated by two functionally distinct intramolecular regions'*, 8 MoL 
Endocrinol., 21 (1994) (pRShER), V. Gigucrc et al., functional domains of the human 
glucocorticoid receptor**. 46 Cell, 645 (1986) (pRShGR). and 7.L Arriza et al., "Cloning of 
human mincralocorticoid receptor complementary DNA: structural and functional kinship 

15 with glucocorticoid receptor**. 237 Science, 268 (1987) (pRShMR), the disclosures of which 
are herein incoiporated by reference. 

The reporter plasmid, MTV-LUC, contains the cDNA for firefly luciferase (LUC) 
under control of the mouse mammary tumor virus (MTV) long terminal repeat, a conditional 
promoter containing a progesterone response element. This plasmid is more fiilly described 

20 in Berger et al. SUBIS* In addition, for ER agonist and antagonist determinations, the 
reporter plasmid MTV-ERES-LUC, which contains LUC under control of the mouse 
mammary tumor virus (MTV) long terminal repeat in which the glucocorticoid response 
elements have been deleted and replaced with five cqries of a 33-base pair ERE as 
described in Tzukerman et al., agsa, was substituted for the MTV-LUC plasmid described 

25 herein. pRS-6-Gal, coding for constitutive expression of E. coli B-galactosidase (B-Gal), 
was included as an internal control for evaluation of transfection efficiency and compound 
toxicity. 

Six hours after transfection, media was removed and the cells were washed with 
phosphate-buffered saline (PBS). Media containing reference compounds (i.e. progesterone 
30 as a PR agonist, mifepristone ((1 ]beta,17beta)-l l-[4-(dimethylamino)phenyl]-17-hydroxy- 
17-(l-propynyl)estra-4,9-dien-3-one: RU486; Roussel Uclaf) as a PR antagonist; 
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dihydrotestosterone (DHT; Sigma Chemical) as an AR agonist and 2-OH-fIutamide (the 
active metabolite of 2-methyl-N-[4-nitro.3-(trifluonmiethyl)phenylJpronanamide; Scbering- 
n<Nigh) as an AR antagonist; estradiol (Sigma) as an ER agonist and ICI 164384 (N-butyl. 

3.17Klihydroxy-N-methylK7-alpha,17-beta)-e8tra.U^(10)-triene-7Hindecanamide;I^ 
5 Americas) as an ER antagonist; dnuun^asone (Sigma) as a GR agonist and RU486 as a 
(3R antagonist: and aldosterone (Sigma) as a MR agonist and spirolactone ((7-alpha- 
[acetyMiio]-17-alpha-hydn>xy-3-oxopii^-4-aie-21-carboxylic acid gamma-Iactxme; 
Sigma) as an MR antagonist) and/or the modulator compounds of the present invention in 
concentrations ranging ftom 10-^2 to 10-5 m were added to the cells. Three to four 
10 iq)licates wen used for each sample. Transfecttons and subsequivuent procedures were 
perfonned <m a Biomek 1000 automated laboratory work station. 

After 40 hours, the cells were washed with PBS, lysed with a Triton X- 1 00-based 
buffer and assayed for LUC and fl-Gal activities using a luminometer or spectrophotometer, 
respectively. For each replicate, the normalized response (NR) was calculated as: 

IS 

LUC response/B-Gal rate 
where 6-Gal rate = fr<3al«lxlO-5/B-Gal incubation time. 

20 The mean and standard error of tire mean (SEM) of the NR were calculated. Data 

was plotted as the response of tiie compound compared to the reference compounds over die 
range of the dose-response curve. For agonist experiments, the effective concentration that 
produced 50% of the maximum response (EC50) was quantified. Agonist efficacy was a 
function (%) of LUC expression relative to the maximum LUC production by the reference 

25 agonist for PR, AR. ER. OR «■ MR. Antagonist activity was determined by testing die 
amount ai LUC expression in tiie presence of a fixed amount of progesterone as a PR 
a^st, DHT asan AR agonist, estradiol as an ER ^nist. dexametiiasone as a GR 
agonist, or aldosterone as an MR agonist at die EC50 concentration. Hie concentration of 
test compound tiiat mhibited 50% of LUC expression induced by die reference agonist was 

30 quantified (IC50). In addition, tiie efficacy of antagonists was detemtined as a function (%) 
of maximal inhibition. 
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PRandCmUniMna- In addition, the binding of the compounds of the present 

invention to the steroid receptors was also investigated according to the following 
5 methodologrforPRandGR. m and GR proteins were prepared from Bacolovinis extracts 

by incorporating the iqppiqnriate cDNAs for human pn^esterone receptor A form (PR-A; P. 

Kasmer et al.. 9 EMBO, 1603 (1990). the disclosure of which is herein incoiporated by 

reference) and human glucocorticoid recqrtor alpha (C9(a) into appro^iatt baculovirus the 

exixession plasmids as described in E.A. AllegietU) et al., 268 / BioL Ckenu, 26625 (1993); 
10 G. Srinivasan and B. Thompson, 4 Mol. Endo., 209 ( 1 990); and D Jl. O'Reilly et al.. In, 

"Baculovirus Expression Vectors". D.R. O'Reilly et al., eds., W.H. Freeman, New York. 

NY, pp. 139-179 (1992), the disclosures of which are herein incorporated by reference. 

Assay buffers consisted of the following: PR, 10% glycerol, 10 mM Tris, I mM EDTA. 12 

mM monothioglycerol (MTG) and 1 mM PMSF, pH = 7.5 @ 40C; GR. 1 0% glycerol. 25 
15 mM sodium phosphate. 10 mM KF. 2mM DTT, 0.25 mM CHAPS, and 20 mM sodium 

molybdate, pH = 7.5. 

nie PR and GR steroid receptor binding assays were performed in the same manner. 

The final assay volume was 500 nL for PR and 250 jiL for GR, and contained -5 ftg of 

extract protein for PR and -50 mg for GR. as well as 2-4 nM of the appropriate [Sh] steroid 
20 (e.g. [3H] progesterone and pH] dexamethasone. respectively) and varying concentrations 

of comp^ng ligand at cmtcentrations that ranged ftom 0 - 10"^ M. Incubations were 

carried out at 40C fat 16 hours. 

Non-q)ecific binding was defined as that binding remaining in tiie presence of 500 

nM of die ^ipn^ate unlabelled slenrid.. At the end of the incubation period, bound fiom 
25 free ligand were separated by either charcoal (HI) or hydroxyli^te (GR). The amount of 

bound tritiated hormone was determined \iy liquid scintillation counting of an aliquot (700 

mL) of the supernatant fluid or tiie hydroxylapatite pellet. 

AR Binding; For the whole cell binding a»ay, COS-1 cells in 96-well microtiter 

plates containing DMEM-10% FBS were transfected as described above widi tiie following 
30 plasmid DNA: pRShAR (2 ng/well). pRS-B-Gal (50 ng/well) and pGEM (48 ng/well). Six 

hours after transfection. media was removed, the cells were washed widi PBS and fresh 
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media was added. The next day, the media was changed to DMEM-seram free to remove 
any endogenous ligand diat might be conqilexed widi the receptor in the cells. 

After 24 hours in senim-free media, either a saturation analysis to deimnine the Kd 
for tritiated dihydrotestosterone (3h-DHT) on human AR or a competitive bmding assay to 

5 evaluate the ability of test compounds to compete with 3H-DHT for AR was perfdnned. 
For the saturation amdyas, media (DMEM-0.2% CA-FBS) containing ^H-DHT (in 
concentrations rangmg fnrni 12 nM to 0.24 nM) in die absence (total bmding) or presence 
(non-specific binding) of a 100-fold molar excess of unlabeled DHT were added to the 
cells. For die competitive binding assay, roectia containing 1 nM 3h-DHT and test 
10 compounds in concentradons ranging from IQ-IO to IQ-^ M were added to the cells. Three 
rqilicates were used for each san^ile. After diree hours at 37°C, an aliquot of the total 
binding media at each concentration of ^H-DHT was removed to estimate the amount of 
free 3h-DHT. The remaining media was removed, the cells were washed three times with 
PBS to remove unbound ligand, and cells were lyscd with a Triton X-lOO-based buffer. The 
15 lysates were assayed for amount of bound SH-DHT and B-Cal activity using a scintillation 
counter or spectrophotometer, respectively. 

For the saturation analyses, the difference between the total binding and the 
nonspecific binding, normalized by die B-Gal rate, was defined as specific binding. The 
specific binding was evaluated by Scatchard analysis to determine die Kd for ^H-DHT. 
20 D. Rodbard. "Madwmatics and statistics of ligand assays: an illustrated guide" to J- 
Langon mdJJ. Clapp, eds., Ugand Assay, Masson Publishing U.S.A., Inc., New Yoik, pp. 
45-99, (1981), the disclosure of which is herein incoiporated by reference. Fot the 
competition studies, die data was plotted as die amount of ^H-DHT (% of control in die 
absence of test compound) remaining over die range of die dose-response curve for a given 
25 compound. Theconcentrationof test compound diat inhibited 50% of die amount of 3h- 
DHT bound in the absence of competing ligand was quantified (IC50) after log-logit 
transformation. The Ki values were determined by qiplication of die Cheng-Pnisoff 
equivuation to die IC50 values, where: 

IQsfl 

30 Ki= (l+l3H-DHT])/Kdfor3H-DHT 
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To date, binding assays have not been performed utilizing ER or MR proteins. 

After correcting for non-specific binding, IC50 values were determined. The IC50 
value is defined as the concentration of competing ligand needed to reduce specific binduig 
by 50%. The IC50 value was determined graphically from a log-logit plot of the data. The 
S Ki values were determined by i^Iication of the Cheng-Prusoff equivuation to the ICso 
values, the labeled ligand concentration and the Kd of the labeled ligand. 

The agonist, antagonist and binding activity assay results of selected steroid receptor 
nKxlulator compounds of present invention and the standard reference compounds on PR, 
AR, ER, GR and MR. as well as the cross-reactivity of selected compounds on all of these 
10 receptors, are shown in Tables 1-5 below. Efficacy is reported as the percent maximal 
response observed for each compound relative to the reference agonist and antagonist 
compounds indicated above. Also reported in Tables 1 -5 for each compound is its 
antagonist potency or IC50 (which is the concentration (nM), rcquivuircd to reduce the 
maximal response by 50%). its agonist potency or EC30 (nM). PR, AR and GR protein 
15 binding activity (Ki in nM) is shown in Tables 1 -2 and 4. 

Table 1 : Agonist, antagonist and binding activity of selected steroid receptor 
modulator compounds of present invention and the reference agonist 
compound. Progesterone (Prog), and reference antagonist compound, 
20 mifepristone (RU486), on PR. 



Cmod 


PR Agonist 
CV-1 Cells 


PR Antagonist 
CV-1 Cells 


PR 

Binding 


No. 


Efficacy 

(%) 


Potency 
(nM) 


Efficacy 
(%) 


(nM) 


K, 
(nM) 


103 


na 


na 


91 


780 


372 


104 


39 


2.750 


71 


120 


82 


109 


na 


na 


87 


138 


23 


116 


nt 


nt 


85 


549 


38 


117 


na 


na 


68 


462 


na 


124 


74 


1.600 


36 


10 


4 


126 


124 


2.400 


58 


145 


11 


132 


22 


6.400 


76 


80 


31 


150 


24 


3.200 


91 


24 


17 


152 


na 


na 


82 


130 


53 


161 


47 


203 


75 


209 


3 


163 


77 


15 


45 


3,617 


1 
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Cmpd 


CV- 


Lgonist 
ICeOs 


PR Antagonist 
CV.lCcDs 


PR 


No. 


Eflicacy 
(%) 


Potency 
(nM) 


\7V ,, 


Potency 


Ki 
(nM) 


191 


26 


9 


74 




1 


195 


89 


13 


no 


na 


3 


210 


72 


16 


na 


na 


3 


220 


147 


33 




na 


1 


221 


105 


117 




na 


4 


228 


114 


40 


nH 


na 


3 


271 


na 


na 


/o 


**** 
32 


10 


286 


na 


na 


fiA 


1 


61 


291 


na 


na 




46 


4 


310 


na 


na 


/u 


260 


7 


313 


26 


300 


OA 


1 Af\ 


87 


328 


86 


2200 






7 


331 


na 


na 




210 


273 


332 


138 


3 


Oft 


na 


0.4 


368 


183 


43 




na 


4 


374 


231 


4 




na 


0.5 


377 


101 


SSO 


na 


na 


20 


379 


na 


na 


87 


350 


25 


381 


81 


58 


na 


na 


18 


385 


27 


82 


45 


2300 


31 


389 


133 


17 


na 


na 


4 


391 


na 


na 


65 


120 


187 


400 


na 


na 


68 


370 


14 


401 


43 


600 


na 


na 


150 


452 


119 


2400 


70 


24 


17 


455 


na 


na 


76 


35 


10 


ProE 


100 


4 


na 


na 


3 


RU486 


na 


na 


96 


O.I 


0.8 



na - not active (Lc. efficacy of <20 and poten^ of >10,i 
nt« not tested 
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Table 2: Agonist, antagonist and binding activity of selected steroid receptor 
modulator compounds of present invention and the reference agonist 
compound, dibydrotestosterone (DHT), and reference antagonist 
compound, 2-hydroxyflutamide (Flut), on AR. 





ARAgmiist 


AR Antagonist 


1 AR 


Cmpd 


CV-lCdb 


CV-1 Cells 


Binding 




Eflioicy 


Potency 


Efficacy 




Ki 


No. 


(%) 


(nm 


(%> 


(nM) 


(nM) 


238® 


96 


10 


na 


na 


44 


247 


23 


2,400 


69 


34 


864 


255 


na 


na 


82 


25 


675 


256 


na 


na 


91 


62 


4.500 


260 


na 


na 


53 


24 


435 


265 


na 


na 


78 


56 


23 


405 


na 


na 


89 


TJ 


6 


414 


118 


1 


na 


na 


0.3 


416 


88 


340 


24 


5009 


388 


417 


na 


na 


74 


21 


23 


418 


na 


na 


63 


200 


1000 


419 


29 


1800 


74 


46 


60 


420 


40 


2100 


80 


32 


346 


437 


na 


na 


72 


13 


38 


445 


74 


7 


32 


8450 


13 


DHT 


100 


6 


na 


na 


2 


not 


na 


na 


87 


26 


2085 



na » not active (Le efficacy of <20 and potency of >10,000) 
® pnifacs as an AR antngwmist in vm» 

10 
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Table 3: Agonist, antagonist and binding activity of selected steroid receptor 
modulator compounds of present invention and the reference agonist 

T^^n^r" "^"^ compound, ICI 

164,384 (la 164), on ER. 



Crnud 


ER Agonist 
CV-1 Cells 


ER Antagonist 
CV-lCdb 


No. 


Efficacy 
(%) 


Potency 
(nM) 


Efficacy 
(%) 


PMcncy 

(nM) 


161 


nt 


nt 


86 


505 


170 


nt 


nt 


78 


580 


191 


nt 


nt 


93 


330 


192 


na 


na 


80 


195 


194 


nt 


m 


94 


390 


195 


90 


1900 


68 


4406 


Estr 


100 


7 


na 


na 


iai64 


na 


na 


99 


43 



na - not active (Le. efficacy of <20 and potency of >10,( 
nt«nottested 



[rest of page iefk purposely Uank] 
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Table 4: Antagonist and binding activity of selected steroid receptor modulator 
compounds of present invention and the reference antagonist 
compounds, RU486 and Spironolactone (Spir), on GR and MR, 
respectively. 

5 





GRAntagnilst 


MR Antagonist 


GR 


Cmod 


CV-lCdls 


CV-lCefls 


Bindine 


No. 


Efficacy 


Potmcy 


Efficacy 


Potency 


Ki 


(%) 


(nM) 


{%) 


(nM) 




161 


97 


600 


58 


1000 


137 


167 


96 


8S5 


61 


2000 


21 


170 


94 


1550 


84 


410 


47 


192 


81 


280 


70 


320 


214 


195 


96 


590 


47 


1900 


26 


RU486 


100 


1 


77 


1100 


0.4 


Spir 


80 


2000 


96 


25 


nt 



nt • not tested 



10 

Table 5: Overall agonist and anugonist potency of selected steroid receptor 
modulator compounds of present invention and the reference 
agonist and antagonist compounds shown in Tables M on PR, 
AR,ER,GRandMR. 

15 



Cmpd 


PR Potency 


AR Potency 


ER Potency 


GR 
Potency 


MR 
Potency 


No. 


Agon 

W 


Antag 
(nM) 


Agon 
(nM) 


Antag 


Agon 

(nM) 


Antag 

(nM) 


Antag 

(nM) 


Antag 

(nM) 


124 


1600 


10 


nt 


1500 


2100 


na 


na 


na 


150 


3200 


24 


nt 


140 


nt 


na 


2700 


1900 


163 


15 


3617 


nt 


1550 


na 


2150 


1330 


1450 


170 


73 


145 


nt 


290 


nt 


580 


1550 


410 


191 


9 


150 


nt 


520 


nt 


330 


nt 


. nt 


192 


na 


89 


nt 


79 


nt 


195 


280 


320 


195 


13 


na 


nt 


470 


1900 


4406 


590 


1900 


255 


na 


3050 


na 


25 


na 


na 


na 


na 


260 


na 


230 


na 


24 


nt 


nt 


nt 


nt 


Prog 


4 


na 


1300 


na 


na 


na 


na 


nt 




na 


0.1 


na 


12 


na 


1500 


0.7 


1100 


DHT 


na 


1800 


6 


na 


1700 


na 


na 


nt 


Flut 


na 


1900 


na 


26 


na 


na 


na 


na 


Estr 


nt 1 nt 


na 


na 


7 


na 


na 


nt 
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Cmod 


PRPo 


tency 


AR Potency 


ER Potency 


GR 
Potency 


MR 

Potency 


No. 


Agon 
(nM) 


Aniag 


Agon 

(DM) 


Antag 
(nM) 


Agon 


Antag 

(nM) 


Antag 

(nM) 


Antag 
(nM) 


ICI164 


na 


na 


na 


na 


na 


160 


na 


na 


SDir 


nt 


268 


nt 


nt 


na 


na 


2000 





nasnot active (i^ dlicaqr of >20 and pirtency of >10,000) 
nlenot tested 



As can be seen in the Tables, Compounds 163. 191. 332 and 374 are highly selective 
PR agonists, while Compounds 124. 150. 328 and 455 are highly selective PR antagonists. 
Importantly, diese PR antagonist Compounds show veiy litde or no cross reactivity on GR. 
or any of die other tested steroid receptors. In contrast, die Imown PR antagonist. RU486. 
10 shows strong cross reactivity on boUi GR and AR. showing essentially equivual potency as 
both a PR and GR antagonist. TTius RU486 may not be generally useful for long^erm. 
chronic administration due to tiiis undesirable GR cross reactivity. Furthermore, 
Compounds 255, 260, 417 and 437 of die present invention shown equivual or better 
activity as AR antagonists dian die known mtagonist compound 2-OH-flutamide. 

15 

EXAMPLE 3S0 

The effectiveness of selected compounds of the present invention as PR agonists was 
invesUgated in die well recognized uterine wet weight assay, as described in GJ. Marcus, 
"Mitosis in tiie rat uterus during the estrous cycle, early pregnancy and early 

20 pseudopregnancy", 10 Biol. Reprod., 447 (1974). S. Sakamoto et al.. "Effects of estrogen 
and progesterone on diymidine kinase activity in die immature rat uteres", 145 Am. J. 
Obstet. Gynecol, 71 1 (1983), and CW. Emmens and R.I. Dorfman, "Estrogens" (a. 2) and 
"Anticstrogcns" (Ch. 3). in Methods in Hormone Research, ed. RJ. Dorfman. Academic 
Press. New York, New York, pp 101-1 30 (1969), die disclosures of which are herein 

25 incorporated by reference. Four to five week old, ovariectomized, Sprague-Dawely tats 
(Harlan-Sprague-Dawely, Indianqiolis, IN) were obtained I week after surgery and allowed 
to acclimate for an additional week after shipment Compound 163, Compound 210, 
medroxyprogesterone acetate (MPA) (Sigma, St Louis, MO) a syndictic progesterone 
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agonist, and estrone (El) (Sigma. St. Louis, MO) a synthetic estrogen agonist, were ftiDy 
dissolved in purified sesame oil (Croda. ParsippanyJ47). Animals were nmdomized into 
treatment groups (4 rats/group) and administered Conpound 1C3. Compound 210, or MPA 
(03, 1 .0 or 3.0 mg^t. 0.5 mL volumes, oial, once a day for three days in the presence of 
5 estrone (10 pg/day. subcutaneous). Additional control groups Of rats were administered 
estrone or vehicle (i.e. sesame oil) alone. Animals were sacrificed on the fourth day of the 
experiment Upon necropsy, uterine wet weights were obtained, and arc reported in Table 6 
below. 



Table 6: Mean utnine wet weights in presence of estrone (10 jig). MPA. a 
recognized PR ironist, and Compounds 163 and 210 (tf the present 
invention. 



Group 


El 


MPA 


Cmpdl63 


Cmpd210 


Mean Uterine 


(US) 


(mg) 


(mE) 




Wet Weight (me) 


Control 


none 


none 


none 


nraie 


45 


1 


10 


none 


none 


none 


205 


2 


10 


0.3 


none 


none 


140 


3 


10 


1.0 


none 


none 


130 


4 


10 


3.0 


none 


none 


130 


5 


10 


none 


3.0 


none 


125 


6 


10 


none 


none 


0.3 


110 


7 


10 


none 


none 


1.0 


100 


8 


10 


none 


none 


3.0 


100 



15 As can be seen in Table 6, estrone alone increased uterine wet weight 4-fold over 

control treated animals. MPA co-administered with estrone significantly decreased the 
uterine wet weight at doses of 0.3 mg, 1 .0 mg, and 3.0 mg/rat. Compound 163 at a dosage 
of 3 mg^ decreased by approximately half, the mean uterine wet weight, as did 
Compound 210 at doses of 0.3 mg, 1 .0 mg, and 3.0 mg/rat. 

20 

EXAMPLE am 

The activity of Compound 150 of the present invention as a PR antagonist was 
25 measured via an implantation assay, a recognized test of antiprogestin activity, as described 
in F.H3ronson, et al., "Reproduction**, In Biology of the Laboratory Mouse, 2nd ed., pp 
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187-204. McGraw HUl. New Yoik, NY (1966). the disclosure of which is herein 
incoiporeted by reference. Virgin female mice QCR strain) were caged with fertile males of 
the same strain overnight and examined the next morning for vaginal plugs (Day 1 of 
pregnancy). Mating was assumed to have taken place at 02.00 h. time 0. 

The animals were treated orally widi a known amount of die antiprogestin. 
mifepristone (RU486) or Compound 150 daily between days 2 and 4 of pregnancy. 
Compound 1 50 was dissolved in sesame oil (50 mg^) and kept at room temperature 
before use. RU486 was first dissolved fai 100% ethanol and diluted to a concentration of 10 
mg/mL with sesame oil. Qmtrol animals received an equivuivalent volume of the control 
vehicle, sesame oil, alone. 

The animals were sacrificed, and autopsies were carried out at Day 8 of pregnancy, 
and numbers of imphmtation sites counted and recorded, and are shown in Table 7 below. 
Each group consisted of between 5 and 7 animals. 

Table 7: Pfcrcent pregnancy rate in mice in die presence of RU486 (mifepristone) 
a recognized PR antagonist, and Compound 150 of die present invention. 



Group 


RU486 
(me/day) 


Cmpd 150 
(me/day) 


Percent 
Presnancv Rate 


Control 


none 


none 


too 


1 


1.0 


none 


0 


2 


none 


2.5 


50 


3 


none 


5.0 


0 



As can be seen from Table 7. die control group of mice exhibited a pregnancy rate of 
one hundred. Administration of 1.0 mg/day of RU486 resulted in a pregnancy rate of zero, 
while administration of Compound 150 at 2.5 mg/day and 5.0 mg/day resulted in pregnancy 
rates of 50 and 0. respectively. In addition, die above noted effect on pregnancy rate of 
Compound 150 was reversed to die control level by die simultaneous injection of the known 
PR agonist Compound R5020 (promegcstonc; (17P)-17-mediyI-17-(l-oxopropyl) estra^,9. 
dien-3-one; New England Nuclear. Boston. MA) at a dose of 1,0 mg per day. 
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The activity of selected compounds of the present invention as AR antagonists was 
investigated in an immature castrated male rat modeU a recognized test of the antiandiogen 
activity of a given compound, as described in L.G. Hcrshberger et al., 83 Proc. Soc. Exptl 
5 Biol Med., 175 (1953); P.C Walsh and R.R Gittcs. "Inhibition of extratesticular stimuli to 
prostatic growth in the castrated rat by antiandrogens**, 86 Endocrinology, 624 (1970); and 
B J. Furr et al.. "la 176334: A novel non-steroidal, peripherally selective antiandn>gen'\ 
1 13 7. Endocrinol, R7-9 (1987), the disclosures of which are herein incorporated by 
reference. 

10 The basis of this assay is the fact that the male sexual accessory organs, such as the 

prostate and seminal vesicles, play an important role in rq>roduct]ve function. These glands 
are stimulated to grow and arc maintained in size and secretory function by the continued 
presence of scrum testosterone (T), which is the major serum androgen (>95%) produced by 
the Leydig cells in the testis under the control of the pituitary luteinizing hormone (LH) and 

15 follicle stimulating hormone (FSH). Testosterone is converted to the more active form, 
dihydrotestosterone (DHT), within the prostate by 5a-reductase. Adrenal androgens also 
contribute about 20% of total DHT in the rat prostate, and about 40% of that in 6S-year-oId 
men. F. Labrie et al.. 16 Clin. Invest. Med.. 475-492 (1993). However, this is not a major , 
pathway, since in both animals and humans, castration leads to almost complete involution 

20 of the prostate and seminal vesicles without concomitant adrenalectomy. Therefore, under 
nonnal conditions, the adrenals do not support significant growth of prostatic tissue. M.C 
Luke and D.S. Coffey, "The Physiology of Reproduction" ed. by E Knobil and JJ). NeUl, 7. 
1435-1487 (1994). Since the male sex organs are the tissues most responsive to modulation 
of androgen activity, this model is used to detenmine the androgen-dependent growth of the 

25 sex accessory organs in inunature castrated rats. 

Male immature rats (60-70 g, 23-25-day-old, Sprague-Dawley, Harlan) were 
casu^ted under metofane anesthesia. Five days after surgery, animals groups were dosed for 
3 days as follows: 

(1) control vehicle 

30 (2) Testosterone Propionate (TP)(0. 1 mg/rat/day , sub cutaneous) 

(3) TP plus flutamide, a recognized antiandrogen, as a reference 



wo 96/19458 



PCrAJS9S/16a96 



331 

ccrnqKiund, and/or a compound of the present invention 
(different doses, oral administration, daily) to demonstrate 
antagonist activity, or 
(4) a ccmpound of the present invention alone (different doses, 
5 oral administration daily) to demonstrate agmist activity 

At the end of the 3-day treatment, the animals were sacrificed, and the ventral 
prostates (VP) and seminal vesicles (S V) were collected and weighed. To compare data 
from different experiments, the sexual organ weights were first standardized as mg per 100 

10 g of body weight, and the increase in organ weight induced by TP was considered as the 
maximum increase ( 1 00%). Super-anova (one factor) was used for statistical analysis. 

The gain and loss of sexual organ weights reflect the changes of cell number (DNA 
content) and cell mass (protein content), depending upon the serum androgen concentration. 
Sge Y. Okuda ct al., 145 J UroL, 1 88-191 (1991), the disclosure of which is herein 

15 incorporated by reference.. Therefore, measurement of organ wet weights is sufficient to 
indicate the bioactivity of androgens and androgen atitagonists. In immature castrated rats, 
replacement of exogenous androgens increased the weights of the ventral prostate (VP) and 
the seminal vesicles (SV) in a dose-dependent manner as shown in Table 8. 

20 Table 8: TP-Induced Ventral Prostate and Seminal Vesicle Growth in castrated 
immature rats, with oral dosing once daily, for 3 days. 



Treatment 
(me TP) 


VP 
(wet wt) 


%VP 
growth 


SV 
(wet wt) 


%SV 
growth 


0 


10.S±1.0 


100 


7.5±0.6 


100 


0.01 


1S.4±0.6 


146.5 


12.3±0.8 


165.1 


0.03 


23.5±1.3 


224.1 


27.5*0.8 


369.5 


0.] 


3S.3±2.1 


337.0 


42.0±2.0 


563.8 


0.3 


43.6±1.] 


41S.9 


45.9±1.9 


616.1 


1 


44.8±3.7 


427.4 


51.Q±5.4 


684.6 



25 



The maximum increase in organ wet weights was 4 to 5-fold when dosing 3 
mg/rat/day of testosterone (T) or 1 mg/rat/day of testosterone propionate (TP) for 3 days. 
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The EC50 of T and TP weie about 1 mg and 0.03 mg. respectively. The increase in the 
weights of VP and SV also conelated with the increase in the seram T and DHT 
concentrations. Although administnition of T showed 5-times higher serum concentrations 
of T and Dirr at 2 hours after subcutaneous injection than diatof TP. thereafter, these high 
levels declined veiy rapidly. In contrast, the senim concentrations of T and DHT in TP- 
treaied animals were fairly consistent during die 24 hours, and therefore. TP showed about 
1 0-30-fold higher potency than free T. 

In ttiis immature castrated rat model, a known AR antagonist (flutamide) was also 
administered simultaneously with 0.1 mg of TP (EDgO). inhibiting ti,e testosterone- 
mediated increases in the weights of VP and SV in a dose-dependent manner as shown in 
Table 9. The antagonist effects were similar when dosing orally or subcutaneously. 
Compounds 255 and 261 also exhibited AR anugonist activity by suppressing the 
testosterone-mediated increases in die weights of die VP and SV. as summarized in Table 9. 

Table 9: Inhibition of TP-InducedVentral Prostate and Seminal Vesicle Growth 
m castrated immature rats at oral dosing, once daily, for 3 days of 
flutamide (flut). Compound 255 or Compound 261 . 



Treatment 


VP 
(wet wt) 


VPwt 
(% of TP 
(0.1) control^ 


SV 
(wetwt) 


SVwt 
(% of TP 
(0.1) contron 


Control 


9.8±1.2 


36.2 


9.9*0.9 


21.7 


TPf0.1) 


25.5*1.2 


100 


33.6*4.0 


100 


TP+ flut (1.0) 


12.4±1.I 


49.9 


8.5*0.6 


30.3 


TP+nutr3.0) 


9.5 ±0.4 


37.4 


9.8*0.5 


29.3 


TP*2SS(03) 


22.1*0.7 


86.4 


29.8*2.5 


88.7 


TP+2S5ajO) 


20.Q*4J 


78.2 


24.8*9.0 


73.9 


TP-i-2S5f3.0) 


17J±1.2 


67.7 


20.4*1.2 


60.6 


TP+26ia.0> 


21.0*1.7 


84.4 


23.8*1.8 


85.0 


TP4-26ir3.0^ 


16.7*1.0 


67.1 


20.8*1.3 


74.2 



Pharmacological and O ther ApDligaHAng 

As will be discernible to those skilled in the art, the non-steroid modulator 
compounds of die presem invention can be readily utilized in pharmacological applications 
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where PR. AR, ER. GR and/or MR antagonist or agmist activity is desired, and where it is 
desired to minimize cross reactivities with other steroid recq)tor related IRs. ^ vivo 
applications of the invention include administration of the disclosed conipounds to 
mammalian subjects* and in particular to humans. 
S The following Example provides illustrative pharmaceutical composition 

formulations: 

EXAMPLE 362 
Hard gelatin capsules are prepared using die following ingredients: 

0 Quantity 

(mg/cansulel 



COMPOUND 191 140 

Starch, dried lOo 

15 Magnesium stearate jq 

Total 250mg 



The above ingredients are mixed and filled into hard gelatin capsules in 250 mg 
quantities. ^ 

A tablet is prepared using the ingredients below: 

Quantity 
fmg/tablet> 



COMPOUND 191 140 

Cellulose, microcrystalline 200 
25 Silicon dioxide, fumed 1 o 

Stearic acid jq 

Total 360 mg 



The components are blended and compressed to form tablets each weighing 665 mg. 
Tablets, each containing 60 mg of active ingredient, are made as follows: 
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Quantity 

COMPOUND 191 fiO 

S Starch 45 

Cellulose, microcrystalline 35 
Polyvinylpyrrolidone (PVP) 

(as 10% solution in water) 4 
Sodium carboxymethy] starch (SCMS) 4.5 
10 Magnesium stearale 0 S 

Total 150 rog 

The active ingredient, starch, and cellulose are passed thnnigh a No. 45 mesh U.S. 

15 sieve and mixed thoroughly. The solution of PVP is mixed with the resultant powders, 
which are then passed through a No. 14 mesh U.S. sieve. The granules so produced are 
dried at 50° C and passed through a No. 1 8 mesh U.S. sieve. The SCMS. magnesium 
stearate, and talc, previously passed through a No. 60 mesh U.S. sieve, and then added to the 
granules which, after mixing, arc compressed on a tablet machine to yield tablets each 

20 weighing ISO mg. 

Suppositories, each containing 225 mg of active ingredient, may be made as follows: 
COMPOUND 191 225 mg 

Saturated fatQr acid glycoides 2.000 mp 

Total 2.225 mg 

25 The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in 

the saturated fatty acid glycerides previously melted using the minimum heat necessary. 
The mixture is then poured into a suppositoiy mold of normal 2g capacity and allowed to 
cool. 

An intravenous formulatim may be prepared as follows: 

30 COMPOUND 191 jOOmg 

Isotonic saline 1,000 mL 

G'y«n>l ,00 

The compound is dissolved in the glycerol and then the solution is slowly diluted 
35 with isotonic saline. The solution of the above ingredients is then administered 
intravenously at a rate of 1 mL per minute to a patient 
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While in accordance with the patent statutes, description of the prefened 
embodiments and processing conditions have been provided, the scope of the invention is 
not to be limited thereto or thereby. Various modifications and alterations of the present 
invention will be apparent to those skilled in the art without departing from the scope and 
5 spirit of the present invention. 

Consequently, for an understanding of the scope of the present invention, reference 
is made to the following claims. 
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wherein: 

is a heteroaiyi optionally substituted with a Cj - C4 alkyl, F, CI. Br, NO2, CO2H. 
C02R^ CHO, CN, CF3, CH2OH or COCH3. where is hydrogen, a Ci - C4 alkyl or 
peifluoroalkyl, aiyl. heteroaiyl or optionally substituted aOyl, aiyfanethyl, alkynyl or aDcenyi, 

and where said r' heteroaiyl is attached to conipoundsoffonmilas I and Xthrou^ a 
carbon or nitrogen atom; 

R^ is hydrogen, a Ci - C4 alkyl or peifluoroalkyl, hydroxymethyl. aiyl, heteroaryl or 

optionally substituted allyl, aiybned^l, all^n^ or alken^; 
4 6 

R through R each independently arc hydrogen, F, CI, Br, I, NO2. CO2H, C02rI 
COR^. CN, CF3. CH2OH. a C1-C4 alkyl or perfluoroalkyl, 0R^ Sk\ S(0)rI S02R^, 
SO3H. S(NR V)R^ S(0)(NR V)R^ NR V, aiyl, heteroaiyl or optionally substituted 
allyl, aiylmethyl. alkynyl or aOcenyl, where R^ has the definition given above, R^ is hydrogen, 
a Ci - C4 alkyl or perfluoroalkyl, aiyl, heteroaiyl, optionally substituted aOyl or aiybnediyl, 
OR* or NHR*. where R* is hydrogen, a Cj - Ce alkyl or peifluoroalkyl, aiyl. heteroaiyl, 

optionally substituted allyl or aiylmethyl. S02R^ or S(0)R^; 
9 10 

R andR each independemly are hydrogen, a Ci - Ce alkyl or peifluoroalkyl, aiyl. 
heteroaiyl or optionally substituted allyl. aryhnethyl. alkynyl or alkenyl, or R^ and r'" taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR^ or NrW, where R^ and R^ have the definitions given above; 

R* ' through R^^ each independemly are hydrogen. F, a Br, I, NO2. CO2H. C02R^. 

2 

COR , CN, CF3, CH2OH. a C1-C4 alkyl or peifluoroalkyl, OR^ SR^, S(0)R^, S02R^ 
SO3H. S(NR V)R^ S(0)(NR V)R^ NrV, aiyl, heteroaiyl or optionaUy substituted 
allyl, arytaiediyl, alkynyl or alkenyl, where R^ R^ and R* have the definitions given above; 
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W is 0» NH NR^, CH2, CHOH, C=0, 0C=0, CXO, Nr'c=0, NHOO, 
0=CNR^. 0=CNH, SC=0, 0=CS, or CHOCOR^, where has the definition given above, 

excq>t that when W is NH, CH2 or O in the compounds of formula m, then R*^ throu^ 

14 4 3 9 10 

R andR cannot all be hydrogen when R , R andR are all CH3, nor can they be a 

S single F, CI or Br substituent with the remaining substituents all being Imogen wfan R^, R^ 

and R ^ ^ are all CH3 , and further except that when W is O or NH in the compounds of 

formula IV. then R^ through R^ and R^ ^ through R^^ cannot all be hydrogen when R^„ R^ 

andR^®areallCH3; 

7 7 

X is CH2, O, S or MR , where R has the definition given above; 
10 R^^ is hydrogen. OH, Or", SR*^, NrV. optionally substituted allyl, aiytaicthyl, 

alkynyl, alkcnyl, aiyl, heteroaiyl or Ci - Cio alkyl, where R^^ is a Ci - Cio alkyl or 

perfluoroalkyi, or is an optionally substituted allyl, aiytaiethyl, aryl or heteroaryl, and where 
2 7 

R andR have the definitions given above; 
18 19 

R and R each indq>endently are hydrogen, a C] - €5 alkj^ or perftuoroalkyl, aiji. 

1 5 heteroaryl or optionally substituted allyl, aryhnethyl, alkynyl or alkenyl or R^^ and R^^ 

taken together can form a three* to seven-membered ring optionally substituted with 

hydrogen, F, OR^ or NR V, where R^ R^ and R* have the definitions given above; 
20 . 

R is a Ci - C6 alkjd or an optionally substituted allyl, arylmethyl, alkenyl, aryl or 
heteroaryl; 

21 . 

20 R is hydrogen, a Ci - C4 alkyl or optionally substituted allyl, aryhnethyl, aryl or 

heteroaryl; 

R^ is hydrogen, a Ci - C4 alkyl, F, CI, Br, I, OR^, NrV or SR^ where R^ and R^ 
have the definitions given above; 
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is hydrogen, a. Br, OR*. NR V. a Ci - C4 alkyl or perfaaloalkyl. or is an 

optionally substituted allyl, aiylmethyl, allcynyl. alkenyl. aiyl or heteroaiyl, where R^ R^ and 
g 

R have the definitions given above; 

R^* is hydrogen, F. Br, CI. a Cj - C4 aikyl or pcrhaloalkyl, aiyl. heteroaiyl, CF3, 
CF20R^^ CH20R2^ or Or". where R^' is a Cj - C4 alkyl. except that R^ cannot be 

CH3 when Z is O, r". r2^. R^ and R^' are an hydrogen and R^ r" and r2* all are CH3; 

R is hydn^ a C 1 - C4 alkyl, F, CI, Br, I, OR^ NR V or SR^ where R^ and R^ 
have the definitions given above; 
27 28 

R andR each independently are hydrogen, a Ci - C4 alkyl or peifluoroalkyi, 
heteroaiyl, optionally substituted allyl. aiyfanethyl, alkynyl or alkenyl. or an aryl optionally 
substituted with hydrogen. F, CI, Br. OR^ or NR V. or R^^ and R^' taken together can 
ferm a three- to seven-membered ring optionally substituted with hydrogen, F. CI. Br. OR^ 
or NR V. where R^ and R^ have the definitions given above; 

29 

R is hydrogen, a Ci - C6 alkyl or an optionaUy substituted allyl. aiyhnethyl. aiyl or 
heteroaiyl; 

R^° and R^' each independently are hydrogen, a Ci - C6 alkyl or an optionally 

substituted allyl. aiyhnethyl, aiyl or heteroaiyl. or R^° and R^' taken together can fimn a 

three- to seven-membered ring optionally substituted with hydrogen. F. CI. OR^ or NrV, 
2 7 

where R andR have the definitions given above; 
32 33 

R andR each independently are hydrogen, a Ci - C4 alkyl or an aiyl optionally 
substituted with hydrogen. F. Q. Br. OR^ or NR V. or R^^ and R^^ taken together can 
form a three- to seven-membered ring optionally substituted with hydrogen. F. CI. Br. OR^ 
or NrV, where R^ and r' have the definitions given above; 
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n is 0 or 1; 
YisOorS; 

Z is O, S, NH, NR^ or NCOR^ where has the same definition given above; 

the wavy line in the compounds of formulas vn, XII, Xm and XVI rqiresent an 
olefin bond in either the cis or trans configuration; and 

the dotted lines in the stiuctures defuct optional double bonds, except that when there 
is a C3 - C4 double bond in the nitrogen bearing riqg of con^Munds of formula n, then R^ ' 
through r" cannot all be hydrogen and R^, r' and r'® cannot aU be methyl, and fimher 

except when R^ is an aiyl, r", R^* and R^^ are all hydrogen. R^ is CH3 and Z is NR^. 
2 

thenR cannotbeaCi -C4alkyl. 

2. A compound according to claim 1 , wherein the compounds of foimutae I 
through XVm comprise steroid receptor modulator conq)ounds. 

3 A compound according to claun 2. wherein the compounds of foimuUe I. H, 
in. TV, X and XI comprise PR antagonists 

4. A compound according to daim 2, i»*erein the compounds offormulaeV and 
VI comprise PR moduhttors. 

5. A compound accordkg to daim 2. wherein the conq)ounds of formulae VH, 
VIII. Xn. xm. XIV. XV and XVI compiise PR agonists. 

6 A <»i<qK}undaccordii% to daim 2. wherein the conqiounds of formulae IX, 
XVn and XVm comprise AR moduhttors. 

7. A compound according to daim 6, wherdn the compounds of formulae EX 
and XVn comprise AR antagonists. 
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8. A PR antagonist compound according to daim 3 selected from the group 
consisting of 1,2,3 ATetrahydro-2,2,4.trimethyl-6-phcny^ 100); 1,2- 

I)ihydro-2,2,4-trimethyl-6-(l,2,3-thiadiazol-5-yl)quinoim^ 101); U2-Diliydro- 

5 2,2,4-trimethyI-6-( 1 ,3-oxazol-S-]d)quinoUne (Compound 1 02); 6-(4,S-DichIoroimidazol- 1 - 
yl)-U2-dihydro-2,2,4.trimcthjdquinoline (Compound 103); 6-(4-Bromo-l-methylpyrazol-3- 
yl)-U2-dihydro-2,2.4-trimcthylquinoIinc (Compound 104); l,2-Dihydro-2,2,4.trimethyl^3. 
pyridyl)quinolinc (Compound 105); 6-(4-FluorophcnyI)-l,2,-dihydro-2,2,4- 
trimethylquinoUne (Con^jound 106); l,2-Dihydro-6-(3-trifluoromethyiphenyl).2,2,4- 

10 trimethylquinoline (Compound 107); l,2-Dihydro-2,2,4.trimcthyl-6-(4. 

nitrophenyl)quinoline (Compound 108); 6-(2.3.Dichlorophenyl)-l,2-dihydro-2.2,4- 
trimcthylquinoline (Compound 109); l,2.Dihydro-6^2-hydroxycarbonyl^nitrophenyl)- 
2,2,4-trimethyIquinolinc(Con^und 110); 6-(3,4-Dichloropheiiy]>l,2-dihydro-2,2,4- 
trimelhyiquinoiine (Compound 1 1 1); 4.Ethyl-l,2Hlihydro-2,2.Kiimcthyl^phenylq^^ 

1 5 (Confound 1 12); l,2-Diliydro-2>dimethyl.6.phcnyl^propyIquinoli^^ (Confound 1 13); 
6K2-CUorophenyl)-l,2Hiihydro-2,2,4-trimethylquino^ (Compound 114); 1,2-Dihydro- 
2,2,4-trimetfayiindeno[l,2-^]quinoline (Conqxmnd 115); l,2-I>il!ydro-2,2,4- 
trimeth]4indeno[2,l-:/]quinoline (Compound 116); 8-Bromo-l,2-dihydro-2,2,4- 
trimeth3dindeno(U-^]quinolinc (Compound 117); l,2-Dihydro-2,2,4. 

20 trimcihylben2o[b]furano[3,2^]quinolinc (Compound 1 18); l,2-Dihydio-2.2,4- 

trimciliyrbenzo[b]funmo[2,3.yiquinoline (Compound 119); 6-Huoro-l,2^hydro-2,2,4- 
uimcthylindeno[2,l-y]quinoline (Compound 120); 9-Huoro-l,2-dihydro-2,2,4- 
tnmcthyfindeno[l,2.^]quino!inc (Conqjound 121); l,2-Dihydro-9-hydroxylmethyJ.2.2,4- 
trimcthylindeno[l,2-^]quinoline (Compound 122); 8-Chloro-l,2-dihydro-2,2,4. 

25 tnmethylindeno[l,2-^]quinoline (Compound 123); 8-FIuoro-l,2-dihydro-2,2,4- 
trimethylindcno[l,2-g]quinoline (Compound 124); 8-AcctyH,2-dihydro-2,2,4- 
tnmcthylindeno[l,2-^]quinoline (Compound 125); 6-Fluoro-l,2-dihydro^2,2,4- 
tnmethylindeno[U2-jr]quinoline (Compound 126); 7.Bromo-l,2-dihydro-2,2,4- 
trimethylindeno[2,l./lquinoline (Compound 127); l,2.Diltydro-2,2,4-trimethyl-7- 

30 nitroindeno[2,l-:/]quinolinc (Compound 128); l,2-Dihydro-2,2,4-trimethyl-8- 
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ii2trotndeno[U^]quinoliiie (Compound 129); 6,9^uoro-l,2-dihydro-2.2,4- 
tnmetliyliiideno[1.2^]quinoiine(Coiiip^ 130); 7-Fluoro-l,2Hlihydro-2A4.trimetliyl-ll- 
(thiometliyl)iiideno[2.1-/|quiiK>line(Coiiipoui^ 131); 5.8.Dlftioro.l,2-diliydro-10.hy<iroxy- 
2.2.4-ttimeUiylindeiio(l,2^]c|iiinoliiie(C^ 132); 7.9-Difluoro-l,2-dilqrdro-10- 

5 hydioxy-2A4-ttiinediyIiiidem)(l,2-y]qi^ (Compound 133); 7.10-Difluoro-l,2-dihydro- 
2.2.4-trimetl9l-5H}»Mndeno[3,2-/]quinoline (Compound 134); 7.9-Difiuoro-l,2-dihydro- 
2.2,4-trinieth3d-10-oxoindeno[l,2-;]qutno]ine (Compound 135); 8-Fluoro-l,2-dihydro-]0- 
hydroxy.2,2.4-trinMtli)«ndeno[1.2-^)quinoline (Compound 136); 8-Fluoro-1.2-dihydro- 
2,2>trimethyl-10-oxoindeno[l,2-^]quinoline (Compound 137); 7.Fluoro-l,2-dihydro-2,2.4- 
10 t.imethyl-8.nitroindeno[l,2-^^)quinoline (Compound 138); 5-ChIoro-1.2-dihydro-10- 
hydroxy-2,2>trimeUiyUndeno[l>^]quinoIuie (Compound 139); 6-FIuoro-l,2-dihydro- 
2,2,4-trimeth}^-10-oxoindeno[l,2-^]quinoline (Compound 140); 6-Fluoro-l,2-diliydro-10- 
hydroxy-2A4-trimethyUndeno[l>5']quinoline (Compound 141); 5,8-Difluoro-U-diliydro- 
2,2AtrinMtiiyl-10-(tTifluoroacetoxy)indeno[l,2-^]quinoitne(Conq)ound 142); 6-(3,5- 
1 5 Difluorophenyl>l,2,3.4.tetrahydro-2,2,4^rimetliyl^^ (Compound 143); 1,2-Diliydro. 
2.2,4-trimcthyIindolo[3,2^]quinoline (Compound 144); 5-Etliyl-U-daiydro-2,2,4- 
trjnethylindoIo(2,3-/|quinoline(ConBpound 145); 6-(3-Cliiorophenyl).1.2-diliydro-2.2.4- 
trimediylqumoline (Compound 146); 6-(3,5-DifluofopheByl)-1.2-dihydro-2,2.4- 
trjnethylquinoline (Compound 147); 6-(3.Fhioropheiiyl).l,2siaiydro-2^,4. 
20 tnmethylquinoluie (Compound 148); U-l>ihydro.2^.4^iimethyl-6K4-pyridyl)q^^ 
(Compound 149); 6K3-Cyanoplienyl>l,2.diliydro.2^,4^rime%lquinoline (Compound 
150); 6K3.5.DicUoropheiqd)-1.2Hlfliydf0.2.2,4-trimetlq^^ 151); 6^2.3- 

DifluorophenyI)-UHiiliydro-2,2,4-trimc%l^ 152); l,2-Dihydro.2,2,4- 

trimethyl-6Kpeniafluoroplienyl)qumoline (Compound 153); l,2-I>ihydro-2,2.4-trimethyl^ 
25 [4^trifluoroacetyl)plieoyl]quinoline (Compound 154); 1.2-Dihydro-2,2.4-trimethyl-6-(l,3. 
pyrinud-5-yl)quinoline (Compound 155); 6-(3-Cyanophenyl).l,2,3,4-tetraliydro-2,2,4. 
trjnethylquinoline (Compound 156); 5,8-Difluoro-1.2-dihydro-2,2,4-trimethyandeno[1.2- 
iJquinoline (Compound 157); 7,10-Difluoro-1.2-dihydro.2,2,4-trimethylindeno[2,l. 
/jquinoline (Compound 158); 8.Cyano-1.2.dajydro-2,2Atrimethylindcno[3,2-e]quinoline 
30 (Compound 270); 6K3-Cyano-5.fluorophenyl)-l,2^iihydro.2,2,4-trimethyIquinoline 
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(Compound 271); 6-(3-Cyano-4*flu(mphen^)*l,2HfiliydrD-2,^^ 
(Conq)ouiid 272); 6-(3-Cyaiio-6-fluorophenyl)-l,2*dil9dro*2,2,4-t^ 
(Compound 273); 6-[S-fluoro*3-(trifluorometfa^)phenyl]-l,2^1ih^ 
trimethyiquinolme (Conq>ound 274); 6*(3-chtoro-2-niethylpheiiyl)-l,2-d09dro-2,2,4- 
S tilT^ed^uinoline (Compound 275); I,2-Difaydro-2,2,4-trimetfayl-6K3-nhrophe^^ 
(Compound 276); 6-(3-Acet^henyl)-l,2-dihydro-2»2,4-trime^ (Compound 
277); 6-(3-<^o-2-methylpheny])-l,2-dihydro-2,2,4-trin^ (Compound 278); 

U2-I)ihydro-2,2,4.trimethyl-^3-mcthylph^^ (Compound 279); 6-(5-Fluoro-3. 

riitrophenyI).l,2Klihydro-2,2,4.trimcthylqumoIm^ (Con^und 280); l,2-Dihydro-6-(3- 

10 methoxyphenyl)*2,2,4-trimethylquinoiine (Con^und 281); 6-(5-Cyano-3-pyridyl)-l,2- 

dihydro-2,2,4-trimcthyl(|uinolinc (Compound 282); l,2-Dihydro-2,2,4-trimethyl<^2-mcthyl- 
3.nitrophcnyl)quinolme (Compound 283); 6^2-Aniino-3,5Klifluorophenyl)-l,2-dihydro- 
2,2^4-trimethylqumoline (Compound 284); 6-(3-Bromo-2-chloro-5-fluorophaiyl>l,2- 
diJiydro-2,2,4.trimcthylquinolinc (Compound 285); 6-(3-Cyano-5.fluorophcnyl)-l,2-dihydro- 

1 5 2,2.4.irimcthyl-3-quinolone (Compound 286); 6-(3.Huoro-2-methylphen)i).l^-dihydro- 
2,2,4-trimethylquinoIine (Compound 287); l,2-Dihydro*2,2,4*trimethyl-6-(3- 
methylthiophenyl)quinolinc (Conq)Ound 288); 6*(5-Chioro-2-thienyl)-U2-dihydn)-2,2,4- 
t.iinethylquinoline (Compound 289); l,2-Dihydro-2,2>trimetfayl-6-(3-methyl-2- 
tnienyl)quinolme (Compound 290); 8-Fluoro-l,2-4ihydro-2,2,4-trimethyl-^3- 

20 ritrophenyl)quinoline (Con^K)und 291); l,2*I>ihydro-6-(3-nhrophenyl)-2,2,4,S- 
tetr&metfaylquinoiine (Compoimd 292); 6-(5*Bromo-3*pyridyl)-l,2-difaydro-2,2,4- 
t imetl^lquindine (Conq>ound 293); 6-(3-Bromo-2*pyridyI)-l,2-dihydro-2,2,4- 
vimethylquindine (Compound 294); 6-(3-Bromo-2-thienyl)*l,2-dihydro-2,2,4- 
tnmethyiquinoline (Compound 295); l,2-Dihydro-6-(2,3,S,6-tetrafluoro-4-pyridyl)-2^ 

25 tnmethjdquinoline (Compound 296); 5,8-Difluoro-U2-daqrdro-6-(3-nitrophenyl)-2,2,4- 
trimethylquinoline (Compound 297); 2,4-Dietlqrl-8-fluoro-l,2-dihydro-2-methyl-6-(3- 
rurophenyl)quinoline (Compound 298); 6-(3-Bromophenyl)-l,2-dihydro-2,2.4- 
limethylquinoline (Compound 299); l,2-Dihydro-2,2,4-trimethyl-6"(5-nhro-2- 
thienyOquinolinc (Compound 300); l,2-Dihydro-6-(2,4.5-trifluorophenyl)-2,2,4- 

30 t/imeihylquinoline (Compound 301); 6-(3-Bromo-5-fluorophenyl)-l,2-dihydro-2,2,4- 
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trimetbylquinoliiie (ConqMund 302); 6K5^aiboxaldehyde-3-tliieiiyl)-l,2-dihydro-2,2,4- 
trimeth^quinoline (ConqMund 303); l,2>Dihydro-2,2,4,7-tetrametl^-6-(3- 
mtro|diei^)quiiioline (Compound 304); 6^5-Fhu)ro-2-4nethoxy-3-iiitrophenyl)-l,2-diliydro- 
2^.44riinetlqrlquinoline(Conq>oiind 305); 6-(3-CUoro-2-metbQxyidienyl)-l,2-dihydn>- 

5 2.2.44rimetlqrlquinoline (Compound 306); I,2-Dibydro-2,2,4-trimethyl-6-(2.3,4- 

trifluoropheiiyl)quinoIiiie (Compound 307); 6-(3-Bromo-2-mediylphenyl)-l,2-dihydro-2,2,4- 
trimethylquinoline (Compound 308); 7-ChIoro-l,2-dihydro-2,2,4-trunethy]-6<(3- 
nitrophenyl)quinoline (Compound 309); 5-Chloro-1.2-dihydro-2,2,4.trimethyl-6-(3- 
nitrophenyl)quinoline (Compound 310); 8-Chloro-l,2-dihydro-2,2,4-trimethyl-6-(3. 

1 0 nitropheiQrl)quinoline (Compound 311); 8-Ethyl- 1 ,2-dihydro-2,2,4-trimethyl-6-(3- 
nitrophenyl)quinoline (Compound 312); 9-Chloro-1.2-dihydro-2,2-dimethjd-5. 
coumarino[3,4./Jquinoline (Compound 313); l,2-Dihydro-9-methoxy-2,2,4-trimethyI-5- 
coumarino[3.4-/]quinoUne (Compound 314); 9-Fluoro-l,2-dihydro-2,2,4,l l-tetramethyl-5- 
coumarino[3,4-/]qumolme (Compound 3 1 5); l,2-Dihydro-2.2,4.9-tetrametliyl-5- 

15 coumarino[3.4-/)quinoline (Conqxnmd 316); 7-Chloro-l,2-dihydro-2,2,4-trimeth^-5- 

coumarino[3,4./]quinolme (Compound 317); (i?^9-CUoro-l,2-dihydro-5-methoxy-2,2,4- 
trinietlqrl-5/f<hromeno[3.4;/]quinoline (Conqmund 319); (/^S)-9-Fhl0^o-l,2-dUqrdro-2,2.4- 
trimetliyl-5A^cliromaio[3.4-/)quinoIine (Compound 328); 6-(5-Cyano-2-thienyl)-l,2- 
dilqrdn>-2.2.4-trinietMquino]ine (Compound 451); 6-(S-Cyano-3-thienyl)-l,2-dihydro-2.2.4- 
20 trimethylquinoline (Conqx)und 452); 6-(3-Fornij4phen^l^-diliydro-2,2,4- 
trimedqrlquinoline (Conqxnmd 453); l,2-Dihydro-2,2,4-trimeth^-6-[3- 
(methylsulfonyl)phenyl]quino]ine (Compound 454); (/?«)-6-(3-Cyano-5-fluorbphenyI)- 
l,2,3ATetfBfaydro-2,2>trimetl^quinoUne (Compound 455); and (/&S)-9-CUoro-l,2- 
d%dio-2,2,4-trimetliyl-5-plienyl-5^<hrQmeno[3 A/lquinoline (Compound 456). 

25 

9. A PR modulator compound according to claim 4 selected from the group 
consisting of (/J/5)-5-Butyl-l,2-dihydro-2,2.4-trimethyl-J/i'-chromeno[3,4-/Jquinoline 
(Compound 160); (/2/S)-l,2-Dihydro-2.2.4-trimethyl-5-phenyl-J//-chromeno[3,4-y]quinoUne 
(Compound 161); (/2/5)-l,2,3.4-Tetrahydro-2,2-dimethyl-4-methyUdene-5-phenyI-J//- 
30 chromeno[3,4-yiquinoUne (Compound 162); (/i/5)-5-(4-ChlorophenyI)-1.2-dihydro-2,2.4. 
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triiiieUiyl-5^<liroinenoI3,4-/Jquiiioliiie (Compound 163); (/WS)-5-(4-ChloroplieiiyI). 1,2,3,4- 
tetrahydFo-2,2-diinetlqM^ethyUdene-i/^^ Ig4j. 
(/J/5)-5K4-RuoropheiiyI)-l,2-dihydro-2,2,4-trini^ 
(Compound 165); (iV5)-5K4-AcctyIphenyl)-l,2-diIiydro-2,2,4.trhne^^^ 
yjquinoline (Compound 166); (/V5)-l,2-I>ihydro-2,2,4-trimethy|.5-(4-methylphenyl).5//- 
chromeno[3,4-/lqumoline (Compound 167); (/?/5)-l,2-Dihydro-5-(4-methoxyphenyl)-2,2,4- 
trinMtliyl-5/^diromeno[3.4-y]quinoline (Compound 168); (/V5).1.2-Dihydro.2,2.4. 
trimethyl-5-[4-(trffluoromethyl)pheoylJ-J//.chromem>[3,4-y]quinoline (Compound 169); 
(/V5)-l,2-Dihydro-2.2,4-trimethyl-5-(thiophcnO-yl)-5/^M:hromeno[3,4-y]quuioli^^ 
(Compound 170); (-)-l,2-Dihydro-2,2.4-trimethyI-5-(4-methylphenyl)-J/f-chromcno[3,4- 
yiquinoline (Compound 171); (-)-5-(4-Clilorophenyl)-l,2-dihydro-2,2,4-trimethyl.5^. 
chromeno[3,4-yiquinoline (Compound 172); (^5)-l,2-DiIiydro-2,2,4-trimethyl-5-(3- 
methylphenyl)-5/f-chromeno[3.4-y]quinoline (Compound 173); ('*-H'il,Sf)-H'^ 
Chlorophenyl)-l,2,3,4.tetrahydro-2.2,4.trimeihy|.5/r<hn)meno[3.4^^ 
174);(.)^4/.5/)-5K4-Chlorophcnyl).l,2.3,4.tet«Mro-2,2,4.trime^^ 
yiquinoline (Compound 175); (/8«^/.5ii).5-(4.CMorophenyl).1.2.3,4-tetrahydro-2,2,4. 
tiimeUiy|.5/^-chromenop,4-yiquinoIine (Compound 176); (R/'S).5K3-Chloroplienyl)-l,2. 
dihydro-2,2.4-trime%l-Ji^chroraeno[3,4-/lquinolme (Compound 177); (Jt/S)-5-(i. 
Chlorophenyl)-l,2.3.4-tetraliydro.2.2.dimetliyI-4.met^ 
(Compound 178); (/l«)-5-(4.Bromophenyl)-1.2-dihydro.2A4-trimetIvl^^^^ 
/Iquinoline (Compound 179); (JV5)-5-(4-Bromophenyl)-l,2,3.4.tetraMro-2.2-dimetliy|.4- 
metliylidene.5/r-cliromeno[3,4-/Iquinolme (Compound 180); (/i/S>5-(3-Bromophenyl>l. 2- 
dil9dro-2,2.4-trimetlqrI-5/^<}iimneno[3,4-/|q^ (Compound 181); (/2/5)-5.(3. 
Bromoplienyl)-1.2.3.4-tetraliydro-2^HHmetliyI-4.me^ 
(Compound 182); (/?/5)-5-(3,4-Diclilorophenyl).l, 2.dihydro-2,2,4.trimethyI.J7/- 
chromeno(3,4-yiqumoline (Compound 183); (/?/5)-5-(3-Bromo-2.pyridyl)-1.2-dihydro-2.2,4- 
trimetliyl-5/^-chromeno[3,4-/)quinoline (Compound 184); (/y5)-1.2-Dihydro-5-hydroxy- 
2,2,4-trimethyl-5i?.chromeno(3,4-y]quinoline (Compound 185); (^5)-l,2-Dihydro-2,2,4. 
trimethy|.5-methoxy-5//-chromeno[3.4-/lquinoUne (Compound 186); (il/5)-1.2-Dihydro- 
2,2.4.trimcthyl.5.propoxy-5^r-chromeno(3.4-/Jquinoline (Compound 187); (^5)-5-AlIyl- 
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1.2-^l9dro-2^4-triinethyl-J/r-«hroineno[3,4^ Igg); (JV5).i,2. 

I>iIiydro-2^,4-triinetM-S-pn^l-5/^di^ (Compound 189); (R/Sy-h2- 

Baavdro-lX^tnmetJay^ (Compound 190); 

(iV5)-5-(3-FluorophenyI)-l,2^ydro-2,2.4-trime%l-5/?HAr^^ 
5 (Compound 191); (/&'5>-5-(3-Fluoroph«iyl)-l,2.3Atetrahydro-2,2-dimethyl-4-methylW^^ 
5H-chromeno[3,4-/lquinoline (Compound 192); (/^S^l,2-I>ihydro-^2.4-trimctllyl-5- 
propylthio-5/^-chromeno[3,4-/]quinoIine (Compound 193); (/?/S)-l,2-Dihydro-5-(3- 
medioxyphenyl)-2,2,4-trimethyi-5/^-chromaio[3,4^quinoline (Compound 194); (B/S) 1,2- 
I>ihydro-2,2.4-trimethyI-5-[3-(trifluoronM!thyl)plienyl]-i/^chromCT^ 
10 (Compound 195); (/^'^)-5-(3-Fluoro-4-methylphenyl>l,2-diliydro.2,2.4-trimethyl-5//- 

chromeno[3,4./3quinolinc (Compound 196); (^/S)-5-(4-Bromo-3-pyridyl)-l,2-dihydro.2,2.4- 
trimethyl-i//-chromeno[3.4-/)quinolme (Compound 197); (^5)-1.2-Dihydro-2,2.4- 
tnmethyI-S-(3-pyridyl>5^-chromeno[3,4-:/]qumo]ine (Compound 198); (/2/j)-5-(4-Chloro- 
3-fluorophenyl)-l,2-dihydro-2,2,4-trimethyl-J//<liromeno[3,4-^^ (Compound 199); 

1 5 (/t/5)-l ,2-Dihydro-2,2,4,5-tetramethyl.5^<hromeno[3>y}qujnoUne (Compound 200); 
(/2/5).l,2-Dibydro-5-hexyl-2,2.4-trimetliyl-5/^HAromeno[3.4-/^ (Compound 201); 

l,2-Dihydro-2,2,4-trimetlq4-S/r<hromeno[3,4^quindine (Compound 202); (R/Syi,!- 
I>iIiydro-5K3-methyibutyl)-2,2.4.trimethyl-5/^ch^ (Compound 203); 

(/VS)-5K4.ChlorobutyI)-l,2-dihydro-2,2,4-trimethyi-5^-chron^ 

20 (Compound 204); (ii«>5.Benzyl.l,2.dihydro.2.2,4-trimetiiyl.5^<hrome^ 
(Compound 205); (^5)-5-(4-Bromobutyl).1.2HBhydro.2.2.4.trimethy|.5/^c^ 
/Iquinoline (Compound 206); (/8/5)-5-ButyI-9-fluoro-l,2^liliydro-2.2,4-trimetliyl-5//. 
chromenopA/Iquinolme (Compound 210); (/l«).5-ButyI^-fluoro.l,2-dihydro-2.2.4- 
trinietfa)4-5/f-clironieno[3 A/lquinoline (ConqKnmd 21 1); (/?/5)-5-(3-Chlorophenyl)-9- 

25 fluoro-l,2Kliliydro-2,2,4-trime%l-5//<hrome^ 212); (R/SyS- 

(4.CWoro-3Hnethylphenyl)-9-fluoro-l,2-dihydro-2,2,4-trimetliyI-J//<hromen^ 
/Iquinoline (Compound 213); (/2/S)-5-(4-Clilorophenyl)-9-fluoro-l,2-dihydro.2,2,4- 
trimcthyl-5//-chromeno[3,4-y]quinolinc (Compound 214); (/V5)-9-Fluoro-l,2-dihydro-5-(4- 
methoxyphcnyl)-2,2,4-trimethyl-5^-chromcno[3,4./]quinoiine (Compound 215); (R/S)-i- 

30 Fluoro- 1 ,2-diliydro-5-methoxyI-2,2,4-trimetltyl-5//-chromeno[3,4-/]quinoline (Compound 
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216); (J«/5)-5-(4^htoropheiiyl).8-fboro.l,2-dihyA^ 

/Iqumofine (Compound 217); and (/V5)-9-Cliloro.5^4<hlorophenyl)-l,2Hiihydro-2,2!4. 
tiime%M/f-<dirome&o[3.4-/|qiiinolm (Compound 218); 9-Chloro-l,2-dihydro-2,2.4- 
trimethyl-5^^diromeno[3A/)quinoline (Compound 320); (^5)-9.Fhioro-1.2-dihydro-5. 
methoxy.2A4-trimelhyI-5/^^diromeno[3.4-/Jqdm (Compound 322); (^5).9.Fluoro. 
l,2.dilqrdro.2.2,4-trimetM-5-thiopropoxy.5/^^ (Compound 323); 

(J«/S)-9-Ruoi^l.2Hinvdro.2.2,4^rimethyl.5.^^ 

(Compound 324); (^5)-l>I>ihydro-?-methoxy-2,2Atrimethy|.5^-chromeno[3 A 
yiqumoBne (Compound 329); (/fc«)-1.2.Dihydro-2^.4.9-tetramethy|.5^-chromeno[3,4. 
/IquinoBne (Compomid 330); (^5).7^hloro.l.2^ydro-2,2,4.trimethyI.5iy<hromeno[3,4- 
yiquinolinc (Compound 331); (/Z/5)-5K4-Bromo-3.pyridyI)-l,2,3,4.tetrahydro-2,2H!imet^^ 
4-methylidene-5//^5hromeno[3.4-/]quinolinc (Compound 347); (R/S)-S-(3,S. 
DffluorophcnyI).1.2^Uiydro-2.2.4-trimeUiyl.5/^^dtfomeno[3.4.y]q^^ (Compound 348); 
(i?/5)-5K3-Bromo-5.fluorophcnyl).l,2,3Atetrahydro-2,2.dimethyl^m 
chromeno[3,4.yiquinolinc (Compound 352); (2)-l,2.-Dihydro.5-(2.4,6. 
trimethylbenzyUdene).2.2 Atrimethyl-i/^HAromcsnop (Compound 364); (ZhS- 

Benzylidene.9.fluoro.l.2^dro.2,2.4Jl.tetrametlvl-5^<hromc^^ 
(Compound 377); (ii/5).5K4-Chlorophenyl).l,2,3.4^etraliydio-2^^ethyI^ 
chromeno[3.4./]^uinolinone (Compound 378); (/MS)-5-(4^hlorophenyI).l,2,3.4. 
tetrahydro-2A3.3-tetrametliyl.5^^Aromeno[3A/I-4^ 379); (JUSy. 

5K4^Uorophenyl).U^ro-2^.dimethyl-5^^maioI3 (Compound 
380); (+H^*-^/.5/).5K4-Chloiophenyl).1.2.3.4^etraliydio.2;2.4.ti^^ 
chn)meno[3,4-yi.3-quinolinone (Compouml 381); (-H/f*-//.5/)-5K4-Chlorophenyl)- 1.2.3.4- 
tetraliydro-2A4.trimetliyl.5jy<lirome^^ (Compound 382); (R/S)-S^4. 

Chloiophenyl).l,2.3>tetrahydro-2.2^iimetliy|.5^-cliro 

(Compound 383); (^-S)-3K3-Fluorobenzyl).5K3.fluoroben2ylidene).l,2.3.4-tetrahydro.3- 
Mn»xy.2^.4-trimetliyl-5/^chromcnoI3,4-/]qumoline (Compou^ 384); (^5)-3,5.Dibuty|. 
l,2.3,4.tetrahydro-3-hydroxy-2,2.4-trimcthyl-5/rKdfforaeno[3,4-y^ 
385);(/V5)-5.Butyl.l.2,3.4.tetndiydro-2,2>trimethyl-5/f-chromCT^ 
(Compound 386); (/J/^/.5/)-l,2.3.4-T«rahydro.2,2.4.trimethyl-5.phenyl-5/^. 
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chromeno[3.4-/]-3^oliiioiie (Compound 387); (/?/5^/.5ir).1.2.3.4-Tetrahydro-2,2.4- 

triinethyl-S-idieiqrl-5^-«liroiiieno[3,4:/)0-quiiK>^ (ConqxHind 388); (R/S-4l.6u)- 

l,2,3ATetraliydro-2^AtrimetliyI-6-phenyl-5/^is^^ 

(Compound 390); (^S-«tf/).1.2^ ATetrahydio-2.2,4-trimethyl-6.phenyl-5^^ 

isochronieno[3.4:^-3-quinolinonc (Compound 391); (iV5.i/,^i/.Ji/).5-(4-Chlorophenyl). 

1.2,3,4-tetraIvdro-3Mnethoxy-2,2.4-trime%1.5//< 

397);(/i/W/.-/tt.5/)-5K4-ClilorophaiyI).l,2.3Atmahydro-3-methoxy-2,2.4-trimethyI.5//. 
chromeno[3,4.y]quinolme (Compound 398); (i2/W/.'^tf.5/)-5^4-Chlorophenyl)-l,2.3,4- 
tetrahydro.3.propyloxy-2,2.4.trimethyl-5/r<hromeno[3.4-y]quinolm^ (Compound 399); 
(/V-S.i/,^tt,Ji/)-5<4-Chlorophenyl)-l,2,3.4-tetrahydro-3-propyloxy-2,2.4^^ 
chromeno[3,4-/)qumoline (Compound 400); and (^^-//, J/)-3-BenzenzyUdene.5^4. 

chlorophenyl)-1.2.3.4-tetrahydro-2.2.4.trimeUIyl-5/^chr 
401). 

10. A PR agonist compound acwrding to daim 5 sderted from the group 
consisting of (2>5.ButyUdene-1.2-dihydro-2,2.4.trimetlvl-5#<hromeno[3.4-^^^ 
(Compound 219); (2)-5-BenzyUdene.l,2wliliydro-2,2.4^metliyi-5Jy<hromeno[3 
/Jquinoline (Compound 220); (2)-5-(4.Fluorobenrylidene>-l,2-dihydro-2.2,4-trimetliyI-5jy. 
cliromeno(3.4^quinoline (Compound 221); (Z)-5K4.Bromoben2ylidene).l,2-dihydro-2^,4. 
trimetliyI.Jfl^<hromeno[3.4./lquinoIine (Compound 222); (2)-5-(3-Bromobenzylidene)-1.2. 
dihydro-2,2,4-trimethyl-5ff-chromeno[3,4/Iquinoline (Compound 223); (Z)-5-(3. 
Clilorobenzylidene)-U.dihydro-2,2.4-trimetby|.J^^ (Compound 
224);(Z).5K3.Fhiorobenqrtidene).1.2Hfiliydio.2.2,4-tri^ 
(Compound 225); (Z)-5-(2-CliIorobenzylidene).l,2-dihydro-2.2.4-trimethyl-5/^. 
chromeno[3,4./lquinoline (Compound 226); (2)-5K2.Bromobenzylidene).l,2-dihydro-2,2.4- 
trimethy^J/^dlromeno[3.4./lquinoline (Compound 227); (Z)-5-(2.Fluorobenzylidene)-1.2- 
diIiydro-2^,4-trimethyl-5/r.chromeno[3.4.yiquinoline (Compound 228); (2>5^2,3- 
I>ifborobenzyUdene>l,2^ihydro.2.2.4-trimcthyl.5//<hromeno[3,4.y]qui 
229);(Z)-5K2.5-I)ifhiorobenzyUdene)-l,2^iihydro-2,2,4-trimethyI-5i/^hromCT^ 
yjquinoline (Compound 230); (Z).9-Fluoro-5K3.fluorobenzyUdene)-l,2-dihydro-2,2.4. 
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trimediyl-5/^chroineno[3,4-/)quiiioline (Compound 231); (Z)-9-Fluoro-S-(3- 

methojtybenzyUdene>1.2^liydro-2,2,4.«ri^^ 

232);(Z)*.Huoro-5K3-fluororbenryiideiie)-l,2Hlilv^ 

/](iuinoliiie (Compound 233); (JUS-41, 5«)-5K4-Chlorophenyl).l,2,3,4.tetrahydro-2.2,4- 
5 tiimetM*'5/rHdirameno[3,4Vl-3-quino]ino (Compound 234); (R/S-41, S/yS^A- 
Cliloroplienyl)-l,2.3,4-tetrahydro.2^,4-trimethyl-5/f<hromeno[3,4^^^ 
(Compound 235); and (JV5)-5-(4<:hlorophenyl).l,2.3Atetrahydro.2.2,4.4.tetramethyl-i//- 
<*"«na»o[3.4-/l-3^uinolmone (Compound 236); 5-(3-Fluoroben2yl)-l,2-diliydro-2,2.4- 
trunethyI-5^-chromeno(3.4./lqumoline (Compound 318); (/t/5)-9-Chloro-l,2-dihydro-2.2.4. 

1 0 trimethyl-5-propyloxy-5//-djromeno[3,4-/)quinoline (Compound 321); (il/5).5.Butyl-9- 
chloro-1.2Kiihydro-2.2>trimethyl-5/f-chromeno[3,4-y]quino!ine (Compound 325); (R/SyS- 
Butyl-U-dihydro-9-methoxy-2.2,4-trimethyl-5/^<hromeno[3,4./l^^ 
326);(^5).9.FIuoi^l,2-dihydro-2,2A5-tetramethyl-5^^Aron^ 
(Compound 327); (/l«)-9-Chloro-l,2-dihydro.2,2.4>tetnHiietliyl-5^<hro^ 

15 /Iquinoline (Compound 332); (/i^5K4.BromophenyI).9<Woro-l,2-diliydro-2.2,4. 
trimethyl-5^-chromeno[3,4-yiqumoline (Compound 333); (JW)-9-Chloro-5K3. 
chtorophenyl>l,2Hiilvdro-2^,4^trimetlv^ (Compound 334); 

(/&S).9^oro-l,2-dihydro-2,2,4.tiimetM-5-(3Hne^ 

/Iquinoline (Compound 335); («^9<:hIoro-5K4<liloro-3HnetliyIpheiiyl)-l,2-dihydro- 
20 2,2.4-triniediyI-5^-^meno[3 A/lquinoline (Compound 336); (JWS)-9-Chloro-l .2-diiiydro- 
5^3Ktrifluonmietliyl)phenyl]-2.2,4-trinMtl^ (Compound 
337);(R^9-Cliloro-5K3,5Hliddorophenyl).l,2-dihydro^ 

/Iquinoline (Compound 338); (/&S)-9-Chloro-l,2-dihydro-5-(4-methoxyphenyl).2.2,4- 
trimetlqfi-5/r<lironieno[3.4-y)quinoline (Compound 339); (JJ^9-Chloro.5-(3-fluoro-4- 

25 methoxyphenyl)-U^ihydro-2,2>trimcthyl-5^<hromeno[3>/]quinoline (Compound 
340);(/&S)-9-CWoro-5-(4.fluorophenyl)-1.2-diliydro-2,2Atrime%l-5//<fe^ 
/Jquinoline(Compound 341); (i2/5)-9-Chloro-5-(3-chloro-4.methoxy-5-methylphcnyl)-1.2- 
dihydro-2,2Atrimethyl.5^r-chromeno[3,4-/]quinoIine (Compound 342); (/i/5)-9-CWoro.5- 
(4-&oro-3-mcdiylphenyI>l,2-dihydro-2,2.4-trime%l-5//-chromeno[3A/lqui^^ 

30 (Compound 343); (ifc«)-9-Chloro-5^3-fhiorophenyl)-l,2Hlihydro.2^.4-trimethyl-5iy. 
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chroineiio[3,4-/|qutnoline (Compound 344); (/2/iS)-U2-Dihydro-2,2,4-trimetlQrl-5-[(3,4- 
mcthylcnedio3v)phcnyl]-5i^chroiiicno[3,4]:;^ (Compound 345); (/{/5)-5-(4-Chloro- 
3-metbylphenyl)-U2^1iliydro-2^Atrime^ 
346); (jeAS)-5-(3,5-I>ichlorophenyl)-l,2-difayd^^ 
5 /]quinoline (Compound 349); (/2/5)-5-(3-Bromo-5-methylphenyl)-l ,2-dihydro-2,2,4- 
tiimethyl-5/^chromeno[3,4-y]qumoline (Compound 350); (/V5)-5-(3.Bromo-5. 
fluorophenyl)*l,2-dihydro-2,2Atnmethyl-5/f-x)u'omeno[3,4-/]qum^^ (Compound 351); 
. (i{/5)-5-[4-Fluoro-3-(trifluoromethyI)phei9l]- 1 ,2-difaydro-2,2Atrimethyl-5i7-chromeno[3,4- 
yiquinoline (Compound 353); (/tS)-9-nuoro-l ,2-dihydro-2,2,4-trimethyl-5-(3- 
1 0 mcthjdphenyl)-5//-chromcno[3,4-:/Jquinoline (Compound 354); (R/Sy 1 ,2-r)ihydro-9- 
mcthoxy-2,2,4.trimcthyl-5K3-mcthylphenyI)-5/^chromeno 
355);(/^S)-9.nuoro-5-(3-fhioro-4.methoxyphenyl).l,2^^ 

chromeno[3,4^quinoKnc (Compound 356); (/^S)-9-Fhlo^o-l,2-dihydro-2,2,4-trimctlly^5- 
[3-(trifluoromcthyl)phcnyl]-5//-chromeno[3,4-yiquinoline (Compound 357); (/{>S)-9-Fluoro- 

15 5-(4-fluoro-3-mcthylphenyI>l,2-dihydro-2,2>tim 

(Compound 358); (2)-5-(2,4-Difluorobcn2yUdcnc)-l,2-dihydro.2,2At™ 
chromeno[3,4->]quinolme (Compound 359); (2)-5K3,4.Difluor6bcmqfUdcne)-l,2-dihydro- 
2,2AtrimcthyI-5ffKAromcno[3,4:/iluinol^^ (Compound 360); (Z)-5-(3-FIuorobenzylidene)- 
1,2,3 Atetrahydro*2,2,4-trimethyI-5/^chromeno[3,4^ (Compound 361); (Z).5- 

20 (2,6-I)ifhiorobcn^lidcne)-l,2-dihydro-2,2,4-trm 

(Compound 362); (Z)-l,2..I>ihydro-5K2-mclhyIbenzyBdcnc)-2,2,4.trTO 
chromcno[3,4-/lqumolinc (Compound 363); (Z)-9-CWoro-5-(2,5^lifluorobcnzylidcne)-l,2- 
dihydro-2,2,4-trimcthyI-5/r-chromcno[3,4-/]quinol^^ (Compound 365); (Z)-5.BenzyIidene- 
9-^0]^l,2-difaydro-2,2,4*trimethyl-5/r<hromeno[3,^^ (Compound 366); (Z)-9- 

25 Chloro-l,2-dihydro-2,2,4.trnnethyi.5-(2-mcthylbenzyUdene^ 

(Compound 367); (Z).5-Ben2ylidene«9<hloro-l,2-dihydro-2,2-dimeth5i-5^-chromen^ \ 
yiquinoline (Compound 368); (Z)-9-Chloro-5-(2-fluorobcnzylidene)-l,2-dihydro-2,2,4- 
trimcthyl-5/f<hromcno[3,4-y]quinoIme (Compound 369); (Z)-9-Chloro-5-(3- 
fluorobcnzyUdene)-l,2-dihydro-2,2,4-trimethyl-5/^-K:hromeno[3,4^^ 

30 370);(£/2).5-Ben2yiidene-9-fluoro-l,2-dihydro-2,2,4-tiTO 
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/Iquinoline (Compound 371); (2)-5-BenzyUdeiie.8.fluoro-l,2Hiihydro-2,2AtrimetIiyI-5jy. 
cliromeno[3,4-/]quinoline (Compound 372); (Z)-5-BenzyUdene.l,2-dihydro-9-niethoxy. 
2.2.4-triniethyl.5/^-clironieno(3,4:flquinoline (Compound 373); (Z)-9-Fluoro-UHiiliydro. 
2.2.4-tiunetlqrl-S-(2-metfaylbenzylklene>S/fHdiromeno[3.^^ (Compound 374); 

5 (2)-8-Fluoro-1.2^Uhydro-2,2.4-trimetliyi-S-(2-meth)4benzyUdene)-S//-ch^ 
/Iquinoline (Compound 375); (Z)-l,2-Dihydro-9-methoxy-2,2,4-trinjethyl-5-(2- 
metli3ibenzylidene)-5^-chromeno[3.4-/]quinoline (Compound 376); (Z)-(R/S)-5-(3- 
FluorobenzyUdene)-l,2.3,4-tetrahydro-2.2.4-trimethyl-5^-<hromeno[3.4-/]0-quin 
(Compound 389); (Z)K/i/5)-5-(BenzyUdene)-l A3,4-tetrahydro.2,2,4-trimethyl.5Jy- 

10 chromeno[3.4-/]-3-quinolinonc (Compound 392); (^5-¥/.5tt).5-(3-Fluorophenyl). 1,2.3,4- 
tetrahydro-2,2.4-trimethyl-5/^-chromeno[3,4-/|-3-quinolinone (Compound 393); (R/S-4l,5f)- 
5-(3-Huo^ophenyl)-1.2,3,4-tetrahydro-2,2,4-trimetM-5/^chromeno[3,4-/)-3-qum 
(Compound 394); (/?/5^/.5/)-I,2.3.4-Tetrahydro-2,2.4-trimethyl-5-(3- 
(ttifluoroniethyl)phenyl]-5/^-cliromeno[3.4-yi-3.quinoIinone (Compound 395); (R/S^l.Su)- 

15 l,2,3,4-Tetraliydro-2,2.4-trimethyl-5-(3Ktrifhioronietliyl)phenyl]-5/^^ 

quinolinone (Compound 396); (iV.$-/Utt)-5-(4-CWorophenyl)-l,2.3.4.tetrahydro.2,2.4- 
trimethyl-5//-Gliromeno[3.4-/]-3-quinoIinone (Conqwund 402); (R/S-fUfy-S-iA- 
Chlorophenyl>l,2.3,4-tetndiydro-2A4-trimetliy|.5^wAromeno[3.4.^ 
(Compound 403); and (/2/^5-Butyl-l,2.dihydro-2.2,4>tetrametliyl-5^<hromenoP 
20 /Iquinoline (Compound 457). 

11. An AR modulator conqwund according to daim 6 selected fiom the group 
consisting of l,2-DilqMro-2,2Atrimetbyl-6-metho]9metliyl-8-pyranono[S,6-£^]quinoline 
(Conqiound 237); l>Dilq«lro-2,2.4.trimediyl-6-trifluoromcthyl-8-pyranono[5,6-g^^^ 

25 (Compound 238); 1.2-Dihydro-2,2,4-trimethyl-10-isocoumaiino[4.3-g]quinoline (Compound 
239); 1.2-Diltydro-2,2,4-trimetlqrH0-isoquinolono[4,3-g]quinoline(Compound 240); 1.2- 
Diliydro-2,2.4,6-tetramethyl-8-pyridono[5,6-^]quinoline (Compound 241); 1,2-Dihydro-lO- 
hydroxy-2.2,4-trimethyl-10/f-isochromeno[4,3-g]quinoline (Compound 242); 1. 2-Dihydro- 
2.2.4,6.tetramethyl-8H-pyrano[3,2-^]quinoIine (Compound 243); (/?/5)-l,2.3.4-Tetrahydro- 

30 2.2,4-tiimetliyH0.isoquinolono[4,3-g]quinoline (Compound 244); l,2-Dihydro-2.2.4- 
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trimetliyl-10-thioisoqumolono[43-^]quinoliiie (Compound 245); (+)-l,2,3,4-Tetraliydro- 
2,2.4-trimethyl-10^qutnoloiio[4.3-^]quinoliiie (Conqjound 246); I,2-Diliydro-2,2.4- 
triiiie%l-6^iifluoromethyl-8-iqfridono[5>£^]quim^ 247); iR/S)-l, 2,3,4- 

Tetrahydro-2,2,4-trimetlqi-6-trifluoroinet^ (Compound 250); 

5 l,2-Dilqrdro-2A4-trimeth)^6-tiifluorometlqi-8-tU^ (Compound 
25 1); (^5>l,2,3,4-Tetraltydro-2,2,4-trimetliyl-6-trifluoiomethyl-8-thiop^ 
gjquinoline (Conq)ound 252); 6-Chloro(difluoro)methyl-l,2-dihydro-2,2,4-trim«hyl-8- 
pyranono[5.6-^]quinoIine (Compound 253); 9-Acetyl-l,2-diliydro-2.2,4-trimethyl-6- 
trifluoromethyi-8-pyridono[5.6-g]quinoline (Compound 254); 1,2-Dihydro-2.2.4,10. 

10 tctramethyl-6-trifluoromethj1-8-pyridono(5,6-^]quinoUne (Compound 255); 1 .2.Dihydro- 
2.2,4-trimethyl-6-(l,l,2,2,2-pentafluoroethyl)-8-pyranono(5,6.g)quinoline (Compound 256); 
(i?/5)-6-Chloro(dffluoro)methyl-l,2,3>tetrahydro-2,2Atrimethyl-8-pyranon^^^ 
g]quinoline (Compound 257); 7-CWoro-1.2^lihydro-2.2.4.trimethyl-6-trifluorometliy^ 
pyranono[5,6-;]quinolme (Conqwund 258); (/Z/5)-7-C]iIon>-l,2.3.4-tetraliydro-2,2,4- 

15 trimetliyI-6^rifluoronMtfayl-8-pyranono[5,6-;]quinoIin^ (Compound 259); 1,2,3,4- 

TetralqrdiD-2,2.4-trimethyl^S-trifluoromed^8-pyridono[5.6-;^ (Compound 260); 

l,2-Dilqrdro-2,2.4,9-tetranietlQd-6-triftionmie^ 

261) ; l,2-Dihydro-2,2,4-trimetliyl-8-trifluoromethyI-6-^ (Compound 

262) ;6-pichloro(eihoxy)methyl]-l,2-diliydro-2,2,4-tiimetliyl-8- 

20 (Compound 263); 5-(3-Furyl)-1.2Hlihydro-2.2,4-tiime%l-8-pyranono[5.6^]quinol^^^ 
(Compound 264); l>Dilvdro-l,2,2.44etranietM'^trifluorome^ 
g]qutnQltne (Compound 265); l.2.1>ihydro-6.trifluorometM-2,2,4-triniethyl-9.^ 
ono[5.6-^] qiiinoline (Compound 266); l,2-Dihydro-l,2,2.4,9-pentaniethyl-6- 
trifluoromethyl-8-pyridono[5,6-^]quinoIine (Compound 267); 7-Chloro-1.2-dihydro-2.2,4- 

25 trimethyl-6-trifluoromethyl-8-pyridono[5.6-j']quinoiine (Compound 268); and 6- 
CUoro(difluoro)methyl.l,2-dihydro.2,2,4-trimethyI.8-pyridono[5,6-g^^ 
269);(i?/5)-l,2,3,4-Tetraliydro-l,2,2,4-t«ramethyl-6-trifluoromethyl-8-pyranono[5,6- 
flquinoline (Compound 404); (/i/5).5-(3.Furyl)-l,2,3,4.tetrahydro-2,2,4-trimethyl-8- 
pyranono[5,6.^]quinoline (Compound 405); 5-(3-Fuiyl)-l,2-dihydro-1.2.2.4-tetramethyl-8- 

30 pyranono[5.6-^]quinoline (Compound 406); 5-(3-FuiyI)-l,2-dihydro-1.2,2,4-tetramethyl-8- 
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tliiopyraiiono[5,6.g]qumoitne (Compound 407); 6-ailoro-5K3-fiiryl).l,2-dihydro- 1.2,2.4- 
tetiaiiietliyW-pyraiioiK}[5,6:g]quii» (Compound 408); 1,2,3,4-Tetrahydro-2,2.4.10. 
tetnffletlq^-6-trifluorometlqfl-8-pyridono[5,6^]quim)]ine (Compound 409); (JW5)- 1.2,3,4- 
Tetraliydro-4-methj^trifluorometliyI-8-pyiwono[5,6^^^ 410); 1,2- 

Dihydro-2.2-dimediyl-6-trifluorometbyl-8-pyranono[S,6-^]qu^ (Conqxmnd 41 1); 
l,2.3,4-Tetrahydro-2,2-diniethyl-6-trifluoromcthyl-8-pyiMono[^ 

412); l,2,3,4-Tetralqrdro-6-trifluorometlqi.8-pyranono[5.6-g']quinoline (Compound 413); 

(/i/5)-4-Ethyl-l,2.3,4-tclrahydro-6-trifluoromethyI-8-pyranono[5,^^^ 

414); (/V5).l,2.3,4-Tetrahydro-l,4-dime%l-8-pyranono[5,6.|r]<|uinoline (Compound 415); 

(/V5)-4-Ethyl-l,2,3,4-tetrahydro-l-methyl-8-pyranono[5,6-^lquinol^ (Compound 416); 

2,2-Dimediyi-l,2,3.4-tetnMro-6.triflorometM'<-|Vridono[5,6-/|^ 

4 1 7); (/^S)- 1.2,3,4-tetralqfdro-6-trifluorometliyI.2,2.4-tiim^ 

quinolinone (Compound 418); 5-Trifluoromethyi-7.pyiidono[5,6Hflindoline (Compound 

419); 8-(4.CIUorobenaqd).5-trifluoromethyI-7.pyridono[5,6-e]indotine (Compound 420); 7- 

terr-BuiyIoxycart)amoyI-U-dilq«iro.2,2,8-tin^^ (Compound 421); 1,2.3.4- 

TetralQfdro-6.triiborometliyI-8-pyridono[5^ (Compound 422); l,2-Dihydro-6- 

tiifluorometlvl-lA2,4-tetrametliy|.8-pyrido^^ (Compound 423); 3,3- 

Dimethyi-5.trifluoroniedvl-7-pyridon^ (Compound 424); (^S).l,2,3.4. 

TetiBhydro-4-metM-Mtrifluoromethyl)-8.pyridono[5.6^]quTO (Compound 425); 

(^S)-l,2,3,4-T«rahydro-4-metliyl^trifluorome%l^^ 

(Compound 426); l,2^rTiimetliyl-l A3.4.tetndiydro-6-trifluromeihyI-8.py^ 

«]quinoline (Compound 427); (iWS)-l,2.3,4.Tetnhydro^propyl-6-trifluoromethyl-8- 

pyranono[5.6^]qumoline (Compound 428); 1.2,3,4-Tetrahydro-2.2,4-trimethyl-6- 

trifluoromeUvl-9-thiopyran-8-ono[5.6-^]quinoIine(Compo^^ 429); 1, 2-Dihydro- 1.2,2,4- 

tetrame%l-6-trifluoromethyl-9-thiopyran-8-ono[5.6-glquinoline (Compound 430); 1.2.3,4- 

Tetraliydro-l,2,2-trime%1.6-trifluoromethyI.8-pyridono[5,6-|r]quinoUne (Compound 431); 

l,2,3,4-Tetrahydro-l-methyl-4-propj4-6-trffluoromethyl-8-pyranono[5,6-^]quinoUne 

(Compound 432); l,2,3,4-Tttrahydro-10.hydroxymcthyl-2.2,4-trimethyl-6-trifboro^^ 

8-pyridono[5,6.g)quinoline (Compound 433); l,2,3.4-Tetrahydro-U.2,4-tetramethyl-6- 

trifluorometliyl-9-thiopyran-8-ono[5,6-^]quinoUne (Compound 434); 1,2,3,4-Tetrahydro- 
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2,2>triinetlqrl-6-trifluoroinetliyl-8-pjnidono[5.6^^ (Compound 435); (R/S)- 

1.2,3,4-Tetnlqr(iro-3-metlis4-^trifluoTDiiietlqi 
436); l,2,3,4-Tetralqrdro-3.3-dimetl^-^tri&oroiiiediyl-8-i^ 
(Compound 437); (JWS)l,2,3,4-Tetraliydro.2^,3-trimetliyi-6-trifluorome^ 
pyridono[5,6-^)quinoIine (Compound 438); (/VS^2/.4«)-l,2,3,4.Tetraliydro-2,4-dnnethyl-6- 
trifluoromethyl-8-pyridono[5,6-^]quinoline (Compound 439); (/Z/5-2/,4t/)-4-Ethyl-l,2,3.4- 
tetrahydro-2-methyl-6-trifluoromethyl-8-pyiwono[S,6-;]quinoline (Compound 440); (R/S- 
2/,3m)- 1 ,2,3 ATetnAydro-2,3-dimethyl"^trifluoromethyl-8-pyridono[5.6-^]qum^^ 
(Compound 441); (/i/5-2/.3/).l,2,3,4-Tetrahydro-2,3-dimetliyI.6.trifluoromethyl-8. 
pyridono[5,6-^]quinolme (Compound 442); (^5)-l,2,3,4-Tetrahydro-2,3.3.trimethyl-6- 
trifluorom«hyl-8-pyridono[5,6-5'lquinoUne (Compound 443); (71/5)- 1,2,3 ,4-Tetrahydro-2- 
mcthyl-6-trifluoromethyl-8-pjTidono[5,6-^]quinoIine (Compound 444); (J?/5)-4-Ethyl- 
l,2,3,4-tetraliydro-6-trifluoromethyl-8-pyridono[5,6-;]quino]ine (Compound 445); (R/S-2t, 
3tf)-l,2,3,4-Tctrahydro.2.3,9-trimetM'^tiifluoromediyl-8-pyrid^ 
(Compound 446); (/V5>1.2,3.4-Tetraliydro-4-propyI-6-trifluoromethyl-8-pyridono[5.6. 
g]quinoline (Compound 447); (/V5)-3-EtlvI-l.2,3.4-tetrahydro-2,2-dinietliyl.6. 
trifluoromethyl-8-pyridono[5.6^]quinoline (Compound 448); (A/5)-l,2,3.4-Tetraliydro.2,2- 
dimetIiyl-6-trifluorometliyl-3-propyl-8-pyridono[5,6-^]qui^^ (Compound 449); and 1- 
Metlq^S-trifluorometliyl-7-pyridono[S.6:/]indoIine (Compound 450). 

12. A con4)oundaax>rding to claim 2, wherein the compound comprises an 
estrogen neeptor agonist or antagonist. 

13. A compound according to claim 2, v/heftm the compound comprises a 
^cocorticoid receptor agonist or antagonist. 

14. A compound according to claim 2, wherein the compound comprises a 
mineralocorticoid receptor ^onist or antagonist. 
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15. A phaimaceutical conqwshton comprisiiig a compound of daim 1 and a 
phannaceuticaUy accqnable carrier. 

16. A phamiaoeiitical conqxtsition accordii^ to daim 15, wherein the 
5 conq)osition is fonnulated for oral, topical, intravenous, siq)positOfy or parental 

administration. 

17. A pharmaceutical composition according to claim 1 5, wherein the compound 
is administered to a patient as a dosage unit at from about lug/kg of body weight to about 

10 500 mg/kg of body weight. 

18. A pharmaceutical composition according to claim 15. wherein the compound 
is administered to a pattern as a dosage unit at from about lOng/kg of body weight to about 
250 mg/kg of body wei^. 

15 

19. A pharmaceutical composhion according to daim 15, wherein the compound 
is administered to a patient as a dosage unit at from about 20^g/kg of body weight to about 
100 mg/kg of body weight. 

20 20. A pharmaceutical composition according to daim 1 5. wherein the 

composition is effecthre in treating and/or modulating human fertility, female hormone 
replacement, dysfimctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern 
baldness, osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, 
endometrial cancer, prostate cancer, carbohydrate, protdn and lipid metabolism, dectrolyte 

25 and water balance, and functioning of the cardiovascular, kidney, central nervous, immune 
and skdetal musde systems. 
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21. A method of affecting steroid receptor activity comprising the in vivo 
administration of a compound according to claim 1 . 

22. A method of affecting steroid receptor activity comprising the in vivo 
administration of a composition according to daim IS. 

23 A method of modulating a process mediated by steroid receptors comprising 
administering to a patiem an effective amount of a compound according to daim 1 . 

24. A method of modulating a process mediated by steroid receptors comprising 
administering to a patient an effective amount of a composition according to daim 15. 

25. A pharmaceutical composition comprising an effective amount of a steroid 
receptor modulator compound of the formula: 




wherein: 

R1 through R'^ each independently are hydrogen, a C] - Ce alkyl, optionally 
substituted ally], arylmethyl, alkynyl, alkenyl, aryl, or heteroaiyl; 

r4 is hydrogen, a Ci • Ce alkyl, or r5c=0. 0R6, or NR6r7, where r5 is hydrogen, 
a Ci - C6 alkyl, optionaUy substituted allyl, arytaiethyl, alkynyl, alkenyl, aryl, or heteroaiyl. 
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and wherein and r' each independently are hydrogen, a d - C6 alkyl, optionally 
substituted allyl. arylmethyl, aryl, or heteroaiyl; 

r9 through R*° each independently are hydrogen, a Ci - Ce alkyl, optionally 
substituted allyl, aiybnethyl, alkynyl. alkenyl, aryl, or heteroaiyl; 
5 R* 1 is hydrogen, a C] - Ce alkyl, OR* or optionally substituted allyl, aiytajetiqd, 

alkynyl, alkenyl. aryl. or hetcroaryl, where R* has the same definition given above, or R* and 
R^ R^ and k\ r' ami R* R^" and R* \ r' ami R*° ami/or r" ami R^ when taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR* or NR*r', where R* through r' have the definitions given above, provided, however. 

10 that k\ k\ r'** and r' ' cannot form more than two thi«e- to seven-membered liqgs at a 
time; 

Y is O. CHR* or MR*, where R* has the same definition given above; and 
Z is an aiyl or heteroaryl group, including mono- and poly-cyclic structures, 
optionaUy substituted at one or more positions with hydrogen, a Ci -Ce alkyl, optionally 
15 substituted allyl, aiyfanediyl, alkynyl, alkenyl. aryl, heteroaiyl. F, CI, Br, I. CN, r5c=0, 
R6r7nC=0. R6000, perfluoroalkyl. hatealkyl. a C, - straight-chain hydroxy alkyl, 
H0CR5r8, nitro, R60CH2. R^O. NH2. or r6r7n. where r5 through r7 have the 
definitions given above and where r8 is hydrogen, a Ci - Ce alkyl or optionally substituted 
allyl, aryhnethyl, alkynyl. alkenyl. aryl, or heteroaryl; and 
20 a pharmaceutically acceptable carrier. 



[rest of page left purposely blank] 
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27. A phannaceutical composition according to claim 2S, wherein the 
5 composition is effective in treating and/or modulating human fertility, female hormone 
replacement, dysfunctional utoine bleeding, oidometriosis, leiomyomas, acne, male-pattern 
baldness, osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, 
endometrial cancer, prostate cancer, caibohydrate, protein and lipid metabolism, electrolyte 
and water balance, and functioning of the cardiovascular, kidney, central nervous, immune 
1 0 and skeletal muscle systems. 



28. A method of treating a patient requiring steroid receptor therapy comprising 
administering to a patient an effective amount of a compound of the foimula: 
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wherein: 

R* through each independently are hydrogen, a Ci - C6 alkyl, optionally 
5 substituted allyi, arylmethyl, alkynyl, alkenyl, aryl, or heteroaryl; 

r4 is hydrogen, a Ci - Ce alkyl, or R^CO, 0R6 or NR6r7 where r5 is hydrogen, 
a Ci - C6 alkyl, optionally substituted allyl, aiylmethyl, aikynyl, alkenyl, aiyL or heteroaryl, 
and wherein r6 and R^ each independently are hydrogen, a C] - C6 alkyl, optionally 
substituted allyl, arytanethyl, aiyl, or heteroaiyl; 
10 r9 through r'^ each independently are hydrogen, a Ci - Ce alkyl, optionally 

substituted allyl, aiylmethyl, aikynyl, alkenyl, aryl, or heteroaryl; 

Rl 1 is hydrogen, a Ci - Ce alkyi, OR^ or optionaUy substituted allyl, arylmethyl, 
aikynyl, alkenyl, aryl, or heteroaryl, where R* has the same ddinition given above, or r' and 
R^ R^ and R^ R^ and R^ R^^ and R^ \ R^ and R^^ and/or R^ ^ and R^ when taken 
1 5 together can form a three- to seven-membcred ring optionally substituted with hydrogen, F, 
OR^ or NR V, where R^ through R^ have the definitions given above, provided, however, 

that r\ R^, R^^ and R^^ cannot form more than two three- to seven-membered rings at a 
time; 

Y is O, CHR^ or NR^ where R^ has the same definition given above; and 
20 Z is an aryl or heteroaryl group, including mono- and poly-cyclic structures, 

optionally substituted at one or more positions with hydrogen, a Ci -Ce alkyl, optionally 
substituted allyl, aiyhn^yl, aikynyl, alkenyl, aryl, heteroaryl, F, CI, Br, I, CN, r5c=0. 
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r6r7nC=0. r60C=0. peifluoioalkyl. haloalkyi, a Ci - Ce straight-chain hydroxy alkyl. 
HOCRSrS, nitro. R60CH2, R^O, NH2. or R^R^n, where r5 through r7 have the 
definitions given above and where R* is hydrogen, a Ci - C6 alkyl or optionally substituted 
allyl. aiylmethyl, alkynyl, alkeiqrl. at^L or heteroaiyl. 

5 

29. A method of treating a patient according to claim 28. wherein the confound 
is effective in treating and/or modulating human fertility, female hormone replacement, 
dysfunctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness, 
osteoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial 
10 cancer, prostate cancer, caibohydrate, protein and lipid metabolism, electrolyte and water 
balance, and fimctionii« of the cardiovascular, kidney, central nervous, immune and skeletal 
muscle systems. 



30. A pharmaceutical composition comprising an effective amount of a stermd 
I S receptor modulatii^ compound of the formulae: 




20 



OR 



(I) 



qII 




25 



OR 



(ID 




(VII) 
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(xvni) 

wherdn: 

is a heteroaryl optionally substituted with a Ci - C4 alky], F, CI, Br, NO2, CO2H, 
C02R^, CHO, CN, CF3, CH2OH or COCH3, where is hydrogen, a Ci - C4 alkyl or 
perfluoroalkyl, aryl, heteroaiyl or optional^ substituted allyl, aiybnethyl, alkynyl or alkenyl, 
and v4ierc said R^ heteroaiyl is attached to compounds of formulas I and X through a 
carbon or nitrogen atom; 

R^ is hydrogen, a C] - C4 alky] or perfluoroalkyl, Iqrdroxymethyl, aryl. heteroaryl or 

optionally substituted allyl, aiybnethyl, alkynyl or alkenyl; 
4 6 

R through R each independently are hydrogen, F, CI, Br, I, NO2, CO2H, COiR^ 

COR^ CN, CF3, CH2OH, a CK4 alkyl or perfluoroalkyl, OR^, SR^, S(0)R^ S02R^, 

SO3H. S(NR V)R^, S(0)(NrV)R^ NrV, aryl, heteroaiyl or optionally substinited 

allyl, aryhnethyl, alkynyl or alkenyl, where R^ has the definition given above, R^ is 

Iqrdrogen, a Ci - C4 alkyl or perfluoroalkyl, arji heteroaryl, optionally substituted allyl or 
g g g 

aryhnethyl, OR or NHR , where R is hydrogen, a Ci • C6 alkyl or perfluoroalkyl, aiyl, 

heteroaryl or optionally substituted allyl, aryhnethyl, S02R^ or S(0)R^; 
9 10 

R and R each independently are hydrogen, a Ci - C6 alkyl or perfluoroalkyl, aryl, 
heteroaryl or optionally substituted allyl. arylmethyl, alkynyl or alkenyl, or R^ and R* ^ taken 
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together can fonn a three- to seven-membered ring optional^ substituted with hydrogen. F. 
OR^, or NR V, y/hen and r' have the definitions given above; 

r" through r'^ each independently are hydrogen, F, CI, Br. I, NO2, CO2H. C02R^ 

2 

COR , CN. CF3. CH2OH, a C1-C4 alkyl or perfluoroalkyl, OR^. SR^, S(0)R^ S02R^. 
5 SO3H. S(NR V)R^ S(0)(NRV)R^ NR V, aiyl, heteroaiyl or optionaUy substituted 
allyl. aryhnethyl, alkynyl or alkenyl. where R^ R^ and R* have the definitions given above; 

W is O. NH. NR^, CH2, CHOH, CK). 0C=0, 0=C0, Nr'c=0, NHC=0, 
0=CNR^. 0=CNH, SC=0. 0=CS, or CHOCOR^ where R^ has the definition given above; 
X is CH2. 0, S or NR^, where R^ has the definition given above; 
10 R*^ is hydrogen. OH. Or'^, Sr'^. NrV, optionally substituted allyl. aiylmethyl, 

alkynyl, alkenyl, aryl. heteroaiyl or Ci - Cio alkyl, where r" is a Ci - Cio alkyl or 

perfluoroalkyl. or is an optionally substituted allyl, aiylmethyl, aiyl or heteroaryl. and where 
2 7 

R andR have the definitions given above; 
18 19 

R andR each independendy are hydrogen, a Ci - Ce alkyl or perfluoroalkyl. aryl. 

15 heteroaryl or optionally substituted allyl, aiyhnethyl, alkynyl or alkenyl. or r'* and R^^ 

taken together can form a three- to seven-membered ring optionally substituted with 

hydrogen, F. OR^ or MR V. where R^, R^ and R* have the definitions given above; 
20 . _ 

R IS a Ci - C6 alkyl or an optionally substituted allyl, aiylmethyl, alkenyl, aiyl or 
heteroar^; 

21 . 

20 R is hydrogen, a C1-C4 alkyl or optionaUy substituted allyl, aryhnethyl, aryl or 

heteroar^; 

R is hydrogen, a Ci - C4 alkyl, F, d, Br, I, OR^ NrV or SR^ where R^ and R^ 
have the definitions given above; 
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is hydrogen, CI, Br, OR*. NrV, a Ci - C4 alkyl or perhaloalkyl, or is 



an 



optionally substituted allyl, aiytaietliyl. alkynyl, alkenyl, aiyl or heteroaiyl, where R^ r' and 
g 

R have the definitions given above; 
24 

R is hydrogen, F. Br, CI. a Ci - C4 alkyl or perhaloalkyl, aryl, heteroaiyl, CF3, 
CF2OR", CH20R^'. or or", where r" is a Ci - C4 alkyl; 

R^* is hydrogen, a Ci - C4 alkyl, F. CI, Br, I, OR^ NR^' or SR^ where R^ and R^ 

have the definitions given above; 
27 28 

R and R each independently are hydrogen, a Ci - C4 alkyl or peiiluoroalkyl, 
heteroaiyl, optionally substituted allyl, aiytanethyl. alkynyl or alkenyl, or an aryl optionally 
substituted with hydrogen. F, CI, Br. OR^ or NrV, or R^^ and R^* taken together can 
form a three- to seven-membered ring optional^ substituted with hydrogen. F, CI, Br. OR^ 
or NR W, where R^ and R^ have the defimticms given above; 



>29. 



R is hydrogen, a Ci - C6 alkyl or an optionally substituted allyl, aiylmethyl. aiyl or 
heteroaiyl; 

R^® and R^' each independently are hydrogen, a Ci - C6 alkyl or an optionally 
substituted allyl. axyhnethyl aiyl or heteroaiyl, or R^° and R^' taken together can form a 

three- to seven-membered ling optionaUy substituted with hydrogen. F, CI, OR^ or NR V, 
2 7 

vdiereR andR have the definitions given above; 

32 33 

R and R each independently are hydrogen, a Cj - C4 alkyl or an aryl optionally 
substituted with hydrogen, F, d Br, OR^ or NR V, or R^^ and R^^ taken together can 
fijrm a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 
or NrW, where R^ and R^ have the definitions given above; 

nisO or 1; 
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YisOorS; 

2 2 2 

Z is O, S, NH NR or NCOR , where R has the same definition given above; 

the wavy line in the compounds of formulas Vn, XII, Xm and XVI represent an 
olefin bond in either the cis or trans configuration; 
5 the dotted lines in the structures depict optional double bonds; and 

a pharmaceutically acceptable carrier. 

31. A conq)osition according to claim 30. wherein the compounds of formulae I 
through XVm comprise steroid recqnor modulator compounds. 

10 

32. A composition accordiqg to daim 3 1, wherein the compounds of formulae I, 
n, IV, X and XI comprise PR antagonists. 

33. A compodtion according to claim 3 1, wherein the compounds of formulae V 
IS and VI comprise PR modulators. 

34. A composition according to claim 3 1 , wherein the compounds of formulae 
vn, Vm, Xn. xm, XIV, XV and XVI comprise PR agonists. 

20 35, A conqwsition according to claim 31, wherein the compounds of formulae 

K, XVn and XVHI comprise AR modulators. 

36. A composition according to claim 35. wherein the compounds of formulae IX 
and XVn comprise AR antagonists. 

25 

37. A composition according to daim 30, wherein the compound comprises an 
estrogen receptor agonist or antagonist. 
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38. A composition according to claim 30, wherein the compound comprises a 
glucocorticoid receptor agonist or antagonist. 

39. A composition according to datm 30, wherein the compound comprises a 
5 mineralocorticoid receptor agonist or antagonist. 

40. A composition according to claim 30, wherein the composition is fonnulated 
for oral, topical, intravenous, suppository or parental administration. 



10 



41 A composition according to claim 30, wherein the compound is administered 
to a patient as a dosage unit at from about l»ig/kg of body weight to about 500 mg/kg of 
body weight. 



42. A composition accordu^ to daim 30, wherein the compound is administered 
15 to a patient as a dosage unit at from about lOiig/kg of body weight to about 250 mg/kg of 

body wdght. 

43. A compoation according to daim 30, vdierein the compound is administered 
to a patient as a dosage unit at from about 20Mg/kg of body weight to about 1 00 mg/kg of 

20 bodywdght. 



44. A composition according to claim 30, wherein the composition is effective in 
treating and/or modulating human fertility, female hormone replacement, dysfunctional 
uterine bleeding, endometriosis, leiomyomas, acne, male-pattem baldness, osteoporosis, 
25 prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial cancer. 

prostate cancer, carbohydrate, protein and lipid metabolism, dectrolyte and water balance, 
and functioning of the cardiovascular, kidney, central nervous, immune and skdetal musde 
systems. 
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45. A method of treating a patient requiring steroid receptor therapy comprising 
administering to a patiem an efifective amount of a compound having the formulae: 

r3 




OR 



(I) 



10 




R« 



OR 



01) 



IS 



r" r^^ 


R^ r3 










r14 





OR 




(HI) 



(IV) 



20 



OR 



wo 96/19458 



PCT/US9S/1«096 



376 



5 



10 



15 




(XIV) 



(XV) 



(XVI) 



(xvn) 



(xvm) 
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wherein: 

is a heteroaiyl optionally substituted with a C] - C4 alkyi, F, CI, Br, NO2, CO2H, 
C02R^, CHO, CN, CF3, CH2OH or COCH3, where R^ is hydrogen, a Ci - C4 alkyl or 
perfluoroalkjd, aryK heteroaryl or optionally substituted allyl, arylmethyl, alkyn^ or aUcenyl, 
S and where said R^ heteroai^ is attached to compounds of fonnulas I and X through a 
carbon or nitrogen atom; 

R'' is hydrogen, a Ci - C4 alkyl or pcrfluoroalkyl, hydroxymethyl, aryl, heteroaryl or 

optionally substituted allyl, arybnethyl, alkynyl or alkenyl; 

4 6 7 

R through R each independently are hydrogen, F, CI, Br, I, NO2, CO2H, COiR , 

10 COR^ CN, CF3, CH2OH, a C1.C4 alkyl or pcrfluoroalkyl, OR^, SR^, S(0)R^, S02R^, 
SO3H, S(NR V)R^. S(0)(NR V)R^ NR V, aryl, heteroaryl or optionally substituted 

2 7 
allyl, arybnethyl, alkynyl or alkenyl, where R has the definition given above, R is 

hydrogen, a C] - C4 alkyl or perfluoroalkyl, aryl, heteroaryl, optionally substituted ally! or 
8 8 a 

ar^dmetiiji, OR or NHR , where R is hydrogen, a Ci - C6 alkyl or pcrfluoroalkyl, aiyl, 
15 heteroaryl or optionally substituted allyl, arybnethyl, S02R^ or S(0)R^; 

9 ]Q 

R and R each independentiy arc hydrogen, a Ci - Ce alkyl or pcrfluoroalkyl, aryl, 
heteroaryl or optionally substituted allyl, arybnethyl, alkynyl or alkenyl, or R^ and R^^ taken 
together can form a three- to seven-membered ring optionally substituted with hydrogen, F, 
OR^, or NR^^, where R^ and R^ have the definitions given above; 
20 R^ ' through R^^ each mdependentiy are hydrogen, F, CI, Br, I, NO2, CO2H, C02R^, 

COR^ CN, CF3, CH2OH, a C1-C4 alkyl or pcrfluoroalkyl, OR^ SR^ S(0)R^, S02R^, 

SO3H, S(NR V)R^ S(0)(NR V)R^ NR V, aryl, heteroaryl or optionally substituted 

2 7 8 

allyl, arybnethyl, alkynyl or alkenyl, where R , R and R have the definitions given above; 
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W is O, NH, NR^, CH2, CHOH, C=0, OC-0, 0K:0, Nr'cK), NHCK), 

CXm^, CX^Nll SC=K), 0=CS. or CHOCOR^. where has the definition given above; 

7 7 

XisCH2,0, SorNR ,i?diereR has the definition given above; 

16 17 17 2, 7 

R is hydrogen, OH, OR , SR , NRTl , optionally substituted allyl, aryhnclhyl, 

5 allqmyl, alkenji aiyl, hctcroaryl or Ci - Cio alkyl, vihm R^^ is a Ci - Cio aDcjd or 

perfluoroalkyl, or is an optionally substituted allyi, aryfanethyl, aiyl or heteroaryl, and where 
2 7 

R andR have the definitions given above; 
18 19 

R and R each independmtly arc Mrogen, a Ci - alkyl or perfluoroalkyl, aryl, 
heteroaryl or optional^ substituted allyl, arylmethyl. alkyn)i or alkoqd, or R^ * and R^^ 

10 taken together can foim a three- to seven-membered ring optionally substituted with 

2 7 g 2 7 8 

hydrogcn,F,OR ,orNRR ,whereR ,R andR have the definitions given above; 

20 

R is a Ci - C6 alkyl or an optionally substituted allyl, arybnethyl alkenyl, aryl or 

heteroaryl; 

21 . 

R IS hydrogen, a C] • C4 alkyl or optionally substituted allyl, arylmethyl. aryl or 
IS heteroaryl; 

R is hydrogen, a C 1 - C4 alkyl, F, CI, Br, I, OR^, MR V or SR^, where R^ and R^ 
have the definitions given above; 

R is hydrogen, CI, Br, OR^, a Ci - C4 alkyl or perhaloalkyl, or is an 

optionally substituted allyl. aryhncthyl, alkynyl, alkenyl, aryl or heteroaryl, where R^ R^ and 
g 

20 R have the definitions given above; 
24 

R is hydrogen, F, Br, CI, a Ci - C4 alkyl or perhaloalkyl, aiyl, heteroaryl, CF3, 

CF20R^^ CH20R^^ or Or", where r" is a Ci • C4 alkyl; 
26 

R is hydrogen, a Ci - C4 alkyl. F. CI. Br, I, OR^. NrV or Sr}, where R^ and R^ 
have the definitions given above; 
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27 28 

R and R each independently are hydrogen, a Ci - C4 aikyi or perfluoroalkyl, 
heteroaryl, optionally substituted allyl, arylmethyl, alkynyi or alkenyl, or an aryl optionally 
substituted with hydrogen, F, CI Br, OR^ or NR^^, or R^^ and R^^ taken together can 
form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 

5 or NR^^, where R^ and R^ have the d^nitions given above; 
29 

R is hydrogen, a Ci - C6 alk^ or an optionally substituted all^, aryhnethyl, aryl or 
heteroaryl; 

R^^ and R^^ each independently are hydrogen, a Ci - C6 alkyi or an optionally 
substituted allyl, arylmethyl, aiyl or heteroaryl, or R^^ and R^^ taken together can form a 

10 three- to seven-membored ring optionally substituted with hydrogen, F, CI, OR^ or NR V, 

2 7 

where R andR have the definitions given above; 
32 33 

R andR each independently are hydrogen, a Ci -C4alkyl or an aryl optionally 

substituted with hydrogen, F, CI, Br, OR^ or NrV. or R^^ and R"'^ taken together can 

form a three- to seven-membered ring optionally substituted with hydrogen, F, CI, Br, OR^ 

15 or NR^^, where R^ and R^ have the definitions given above; 
nisOorl; 
Y is O or S; 

Z is 0, S, NH, NR^ or NCOR^ where R^ has the same definition given above; 
the wavy line in the compounds of fonnulas VII, xn, XIII and XVI represent an 
20 olefin bond in either the cis or trans configuration; and 

the dotted lines in the structures depict optional double bonds. 



25 



46. A method of treating a patient according to claim 45, wherein the compound 
is effective in treating and/or modulating human fertility, female hormone replacement, 
dysfunctional uterine bleeding, endometriosis, leiomyomas, acne, male-pattern baldness. 
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osleoporosis, prostatic hyperplasia, cancer of the breast, cancer of the ovaries, endometrial 
cancer, prostate cancer, caibofaydrate, protein and lipid metabolism, electrolyte and water 
balance, and functioning of the cardiovascuku", kidney, central nervous, immune and skeletal 
muscle systems. 

47. A compound having the formulae: 















OR 





(I) 



10 



IS 



R" R« R^ 





20 



R" 



(H) 



(m) 



(IV) 
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wherdn: 

Z is O. S. or NRl. where is hydrogen, r2c=0, R2c=S, R^OC^O, r3sC=0, 
r30C=S, r3sC=S or r3r4nC=0. where r2 is hydrogen, a Ci - C6 alkyl or petlhioroalkyl. 
optionally substituted altyl or aiyi metlqd alkei^ alkynyl, aryl or heteroai^ and where r3 
and r4 each independently are hydrogen, a C i - C6 all^ optionally substituted allyl, 
antoethyl, aiyl or heteroaiyl; 

r5 is hydrogen, r2c=0, r2c=S, R^OCO, R^SC-O, r30C=S, KHc=S, or 
r3r4nc=0. where r2, r3 and R^ have the same definitions as given above; 

r6 is hydrogen, a Ci - Ce alkyl, optionally substituted allyl. aryl methyl, alkenyl, 
alkynyl, aiyl. heteroaryl. r3o, HOCH2, R3oCH2, F, CI, Br, I, cyano, r3r4n or 
perfluoroalkyl, where r3 and r4 have the same definitions as given above; 

R' through r9 each independentiy are hydrogen, a Ci - Ce alkyl, allyl or optionally 
substituted allyl, aiybnetfiyl, alkynyl. alkenyl, aiyl, or heteroaiyl, or 
R* and R^ taken togetiier fonn a three- to seven-membered carbocylic or heterocyclic ring; 

R'O is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aiybnediyl, aryl, or 

heteroaiyl, r2c=0, r2c=S, R3000, r3sC=0. r30C=S, r3sC=S or r3r4nc-0, 
2 4 

wfaereR throughR have the same definitions as given above; 

r1 1 and r12 each independentiy represent hydrogen, a C] - C6 alkyl, optionally 
substituted allyl. aiyl metfijd, alkenyl, alkynyl, aryl. heteroaiyl, r3o, HOCH2, R3oCH2. F, 
CI, Br, I, cyano, r3r4n or perfluoroalkyl. where R^ and R^ have tfie same definitions as 
given above; 

R13 is hydrogen, a Ci - Ce alkyl, optionally substituted allyl, aiyl meUiyl, alkenyl. 
alkynyl, aryl, heteroaryl. r3o, HOCH2, r30CH2, R3r4n, CF2CI, CF20R3 or 
perfluoroalkyl, where R^ and R** have tiie same definitions as given above; 

R^4 is hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, 
alkynyl, aiyl, heteroaiyl, r3o, HOCH2, R3oCH2, F, CI. Br, I, cyano. r3r4n or 
perfluoroalkyl where R^ and r"* have the same definitions as given above; and 
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Rl5 is F. CI. Br, I, B(0R16)2. SnRl7Rl8Rl9 or OSO2R20, where r16 is hydrogen 
or a Ci - C6 alkyl. RI'' through R1^ each independendy represem a Ci ^ 
heteroaryl, R^O is a C i - C6 alk^ perfluoroalkyl, aryl, or heteroaiyl, and r2 has the same 
definition as given above. 

5 

48. A compound according to claim 45 selected from the group consisting of 1 , 
2-Dihydro-2,2,4-trimethyl-S-coumarino[3,4-/]quinoline; 9-Fhioro-l ,2-dihyd^o-2,2,4- 
trimethyl-SKX>unwino[3Ay)quinoIine; 8-Fluoro-l,2-dihydro-2,2,4*trimethyl-S 
coumarino[3 .4<:/]quinoltne; 9^hloro- 1 ,2-dihydro-2,2,4-trimethyl-S-coumarino[3 ,4- 
10 yiquinoline; 8.Ethoxy-l,2-dihydro-2,2,4-trimcthyl-6.trifluoromethyl-8-pyrido[5,6- 
gjquinoline; and l,2,6J-Tetrahydro-6-hydroxy-2,2.4-trimethyl^tiifluoromeihyl.8. 
pyridono[S,6-^]quinoline. 



49 A method for producing a 6-substituted-l,2-d]hydro N- 1 protected quinoline 
IS comprising: 

(a) in a one-pot reaction, exchanging a 6-halo-l,2-dihydro N-1 protected 
quinojine of the formula: 




20 

in the presence of an alkjiltthhmi, followed by addition of an organoborate and acid 
treatment to yield the corresponding 6-boro-l,2-dihydro N-1 protected quinoline; 

(b) coupling the 6-boro-l,2-dihydro N-1 protected quinoline with a coupling 
partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6- 
25 substituted-l,2-dihydro N-1 protected quinoline of the formula: 
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wherein is hydrogen, a Ci - C4 alkyl. aiyl or lieteroaryl; and R^ each independently 
are a Ci - C4 alkyl, aiyl or heteroaiyl; R^ through R^ each independently are hydrogen, a Ci 
5 - C6 alkyl, optionally substituted allyl, aiyl methyl, alkenyl, alkynyl, aiyl, heteroaiyl, R^o. 
HOCH2, r70CH2. F, ci. Br, I, cyano. r7r8n or peifluoroalkyl, where r7 and R* each 
independemly are hydrogen, a Ci - Ce alkyl, optionally substituted allyl. aryhncthyl, aryl or 
heteroaiyl; R is an aiyl or heteroaiyl; X is Br, CI or I; Y is CI, Br. I or OSO2CF3; and P is 
hydrogen, a C] - C6 alkyl, optionally substituted allyl, arybnethyl, aiyl or heteroaiyl, 
10 Rl0c=O. RlOc=S, Rl 10C=0. R1 1SC=0, rI 1oC=S. Rnsc=S or r1 1r12nC-0, where 
R^O is hydrogen, a Ci - Ce alkyl or perfluoroalkyl, optionally substituted all)4 m- aijd methyl 
alkenyl, alkynyl, aiyl or heteroaiyl, and where Rl 1 and R»2 each independently are 
hydrogen, a C] - C6 alkyl, optionally substituted allyl. aiybnethyl. aiyl or heteroaiyl. 

15 50. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 

according to daim 49, iiirther comprising, deprotecting the 6-substituted-1.2-dihydro N-1 
protected quinoline to yield the corresponding 6-substituted-1.2-dihydroquinoline. 

51. A method for producing a 6-substituted-1.2-dihydro N-1 protected quinoKne 
20 comprising: 

(a) in a (Mie-pot reaction, exdianging a 6-halo-1.2-dihydro N-1 protected 
quinoline of the foimula: 
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in the presence of a reactive m^, followed by additicm of an organoborate and acid 

treatment to yidd the corresponding 6-boro-l,2-dihydro N-1 protected quinoUne; 

(b) coupling the 6-boro-l,2-dihydro N-1 protected quinoline with a coupling 
9 

partner of the formula R Y in the presence of a palladium catalyst and base to yield a 6- 
S substituted-l,2-difaydro N-1 protected quinoline of the fomuda: 




wherein r' is hydrogen, a Ci - C4 alkyl, aiyl or heteroaiyl; R^ and R^ each independemly 
10 are a C 1 - C4 alkj^. aiyl or heteroaiyl; r'* through R^ each independentiy are Iqrdrogen, a C 1 
- C6 alkyl, optionally substituted allyl, aryl methyl, alkenyl, alkynyl, aiyl. heteroaryl. R^O, 
HOCH2, r70CH2, F. CI. Br, I. cyano, r7r8n or perfluoioalkyl. where r7 and R* each 
independently are hydrogen, a Ci - Ce alkyl, optionally substituted allyl, aiyhnethyl, aiyl or 
heteroaryl; R is an aryl or heteroaiyl; X is Br, CI or I; Y is CI, Br, I or OSO2CF3; and P is 
1 5 hydrogen, a C i - C6 allqri. c^onaUy substituted allyl, aiyhnethyl. aiyl or heteroaiyl, 

R»OC=0, RlOc=S. Rl 10C=0, r1 ISCK), R1 l0C=S, r1 1 SC=S or r1 1r12nC=0. where 
R^O is hydrogen, a Ci - C6 alkyl or peifluoroalkyl, optionally substituted allyl or aryl methyl 
alkenyl, alkynyl, aiyl or heteroaryl. and ^ere R^ 1 and r12 each independently are 
hydrogen, a Ci - C6 alkyl, optionally substituted allyl, aiyhnethyl, aiyl or heteroaiyl. 

20 

52. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 
according to cUum 51, further comprising, deprotecting the 6-substituted-l,2-dihydio N-1 
proteaed quinoline to yield the corresponding 6-substituted-I,2-dihydroquinoline. 
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S3. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 
according to claim 51, vidierein the reactive metal is selected from the group consisting of 
magneshmi, anc, and combinations thereof. 

5 54. A method for producing a 6-substituted-l ,2-dihydro N- 1 protected quinoline 

comprising: 

(a) in a one-pot reaction, exchanging a 6-ha]o-K2-dihydro N-1 protected 
quinoline of the formula: 




in the presence of an alkyllithiiim, followed by addition of an oi]ganotin species to yidd the 
correqjonding 6-stannyl-l,2-dihydro N-1 protected quinoline; 

(b) coupling the 6-stannyl-1.2-dilqrdro N-1 protected quinoline with a coupling 
9 

paitno- of the fomiula R Y in the presence of a palladhini cata^ to jddd a 6-substituted- 
15 1,2-dil^dro N-1 protected quinoline of the fonnula: 




wherein R is hydrogen, a Ci - C4 alkyl, aryl or heteroaryl; R^ and R^ each independently 
20 are a Ci - C4 alkyl, aiyl or heteroaryl; R* through R* each independently are hydrogen, a Ci 
- Ce alkyl, optionaUy substituted allyl. aiyl methyl, alkenyl, alkynyl, aryl. heteroaryl, r7o. 
HOCH2, R^0CH2, F. CI, Br. I, cyano. r7r8n or perfluoroalkyi, where r7 and R* each 
independently are hydrogen, a Ci • C6 alkyl. optionally substituted allyl, aiylmethyl, aiyl or 
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heteroaiyl; is an aiyl or heteroaiyl; X is Br, CI or I; Y is CI. Br, I or OSO2CF3; and P is 
hydrogen, a Ci - Ce alkyl, optionally substituted allyl. aiylmethyl, aryl or heteroaiyl, 
RlOc=o. RlOc=S. Rl 10C=0, Rl lSC=0, RI 1oC=S, r1 1sC=S or r1 1r12nc=0. where 
RlO is hydrogen, a Ci • C6 alkyl or perfluoroalkyl, optionally substituted aUyl or aiyl methyl 
alkenyl, alkynyl. aryl or heteroaiyl, and where R^ ' and r12 each independently are 
hydrogen, a Ci - Ce alkyl. optionally substituted allyl, aryhnethyl. aiyl or heteroaiyl. 

55. A method for produaqg a 6-substituted-l,2-diliydro N-1 protected quinoline 
according to claim 54. fiuther comprising, deprotecting the 6-substituted-l,2-dihydro N-l 
protected quinoUne to yield the conesponding 6-substituted-l,2.Klihydroquinoline. 

56. A method for pfoductqg a 6^bstituted-l,2^ydro N-l protected quinoline 
comprising: 

(a) in a one-pot reaction, exchanging a 6-hato-l,2-dihydio N-l protected 
quinoline of the formula: 




in the presence of a reactive metal, followed by addition of an organotin species to yield the 
conesponding 6-8tannyl-1.2-dihydro N-l protected quinoline; 

(b) coupling the 6-stannyl.l,2.dihydro N-l protected quinoline with a coupling 
partner of the formula r\ in the presence of a paUadium catalyst and base to yield a 6- 
substituted-1.2-dihydro N-l protected quinoline of the formula: 
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wherein R is hydrogen, a Ci - C4 alkji aiyl or heterouyl; and R^ each independently 
are a Ci - C4 alkyl, aiyl or heteroaryl; R"* through R^ each indq)endently are hydrogen, a C| 
- Ce alkyl, optionaUy substituted allyl, aiyl methyl, alkenyl, alkynyl, aiyl, heteroaryl, R^o. 
HOCH2, r70CH2, F, ci, Br, I, cyano. r7r8n or perfluoroalkyi, where r7 and r8 each 
S independemiy are hydrogen, a Ci-C6alk^ optionally substituted ally!, arybnediyl, aiyl or 
heteroani; R is an aryl or heteroaryl; X is Br, CI or I; Y is €1, Br, I or OSO2CF3; and P is 
hydrogen, a C] - C6 alkyi, optionally substituted allyi, arylmethyl, aryl or heteroaryl, 
RlOc=o, RlOc-S, Rl lOCK), r1 1 SCK), r1 iOC=S, R1 1SC=S or R1 1r12nc=0, where 
R^O is hydrogen, a Ci - Ce alkyl or perfluoroalkyi, optionally substituted allyl or aryl methyl 
10 alkenyl, alkynyl, aryl or heteroaryl, and where R^ 1 and R^2 each independently are 
hydrogen, a Ci • C6 alkjd, optionally substituted allyl, aiylmethyl, aryl or heteroaryl. 

57. A method for producing a 6.substitutcd-l,2-dihydro N-1 protected quinoline 
according to daim 56, further comprising, deprotectii^ the 6-substituted-l,2-dihydro N-1 

1 5 protected quinoline to yield the corresponding 6-substituted-1 ,2-dihydroquinolme. 

58. A method for producing a 6-substituted-l,2-dihydro N-1 protected quinoline 
according to daim 56, i^^dn the reactive metal is sdected from the group consisting of 
magnesumi, zinc, and combinations thereof 

20 

59. A method for producing a 6-substituted.l,2-dihydro N-1 protected quinoline 
conq)rising: 

(a) coupling the 6-halo- 1 ,2-dihydro N- 1 protected quinoline with a coupling 
25 partner of the formula R Y in the presoice of a palladium catalyst and base to yidd a 6- 
$ubstituted-l,2-dihydro N-1 protected quinolme of the formula: 



W096/194S8 




wherein R is hydrogen, a Ci - C4 alkyl, aiyi or heteroaiyl; and R^ each independently 
are a C] • C4 alkyl, aiyl or heteroaiyl; R* through R* eadi indq>endently are hydrogen, a Ci 
5 - C6 alkjrt, (qnionally substituted allyl, aiyl methyl, alkeiqrl, all^l, aiyl, htteroaryl, R^o, 
HOCH2, R7oCH2, F, Ca, Br. I, cyano, R7r8n or peifluoioalkyl, where R^ and r8 each 
independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl. aiybnethyl, aiyl or 
heteroai^; r' is an aryl or hetcroaryl; X is Br, CI, I or OSO2CF3; Y is B(Or'°)2 or 
SnR^R*^*^, where R*° is hydrogen or a Ci - C4 alkyl, and whm r" throu^ r" each 

10 independentbr are a Ci - C4 alkyl; and P is hydrogen, a Ci - Ce alkyl. optionally substituted 
allyl, arylmethyl, aiyl or heteroaryl. r14c=0. K^*C=S, r15oc=0, r15sc=0. r15oc=S. 
r15sc=S or r15r16nC=0. where r14 is hydrogen, a C] - C6 alkyl or perfluoroalkyl, 
optionally substituted allyl or aryl. methyl, alkenyl, alkynyl. aiyl or heteroaryl. and where r15 
and R'<5 each independently are hydrogen, a Ci - C6 alkyl, optionally substituted allyl. 

IS aiybnethyl, atyl or heteroai^. 

60. A method for producing a 6-substituted-l,2-dil9dro N-1 protected quinoUne 
accwding to claim 59, fiirther coiqnising. deprotecting the 6-sub$tituted-l,2-dihydro N-1 
protected quinoline to yield the coireqionding 6-substituted-l,2-dihydroquinoline. 

20 

61 . A method for producing a nitrobenzocoumaiin comiwisiiig: 

(a) coupling a 2-halo-S-nitrobenzoic add (terivative widi a 2-medio}qrphenyl 
boronic acid of the formula: 
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in the presence of a paUadium catalyst and base to yield a biaiyl carboxylate of the fonnula: 

r2. 

R^ 




S and 

(b) in a one-pot reaction, sequentially cycliiang the biaryl carboxylate to the 
corresponding nitrobenzocoumarin by deprotecting the biaryl carboxylate to afford the biaiyl 
caiboxylic add, converting the biaiyl carboxylic acid to the corresponding biaryl acid 
chloride, followed by cyclizing the biaryl add chloride in the presence of a Lewis add to 
1 0 yield a nitrobenzocounuuin of the fomnila: 



R^ 












R* 1 






R« 



wherein through each independently are hydrogen, F, CI. Br, CN. CF3, a Cj - C4 
7 7 

15 alkyl, or OR . where R is hydrogen or a Ci - C4 alkyi; and X is OR* or NrV, where R* 
9 

and R each independently are hydrogen, a Ci - C4 alkyl or optionally substituted allyl, aiyl 
methyl, aryl or heteroaryl. 



PCT/US95/16a96 



390 



62. A method according to daim 61, further comprising, reducing the 
nitrobenzocoumarin to the corresponding aminobenzocoumarin. 

63. A method according to claim 62, further comprising, adding an optionally 
S substituted allyl of the formula: 

to the aminobenzocoumarin to yield a coumarino[3,4-/]quinoline of the formula: 



10 




wherein R through R have the same defiuutions as given in claim 67, and wherein R is 
Iqrdrogen, a Ci - C4 alkyl. aiyl or hcieroaiyl, and R and R each independently arc a Ci 
C4 alkyl, aryl or heteroaryl. 

64. A method according to claim 63, further comprising, sequmtially adding an 
organometallic to the coumarino[3,4^quinoline, followed by reduction to a S/f- 
chromeno[3,43^quinoIine of the formula: 



wo 96/19458 



PCT/DS9S/16096 



391 




wherein R through R have the same definitions as given in claim 69, and wherein R^^ is 
hydrogen, a C, - C12 alkyl. OH, Or'* or SR*^ where r'* is a Cj - C,o alkyl. CF3. a five- 
5 membered heteroaryl optionaOy substituted with F, CI, Br. CH3 or CF3. a six-membered 
heteroaiyl optionally substituted with F. CI, Br or CH3. or an aryi optionally substituted with 
hydrogen, F, CI, Br, Or'^ or NR2", where r" is hydrogen or a Ci - C4 alkyl 

65. A method for producing a 5/f-chromenao[3,4-/lquinoline comprising 
0 sequentiaUy adding an organometallic to a coumarino[3.4-^quinoline. foUowed by 
dehydration to yield a 5/f-chromenao[3,4-/]quinoline of the formula: 



each independently are hydrogen, a Ci - C4 alkyl or optionally substituted allyl, aiyl methyl, 
aryl or heteroaiyl; r'® is hydrogen, a Ci - C4 alkyl. aiyl or heteroaryl; r' ' and r'^ each 
independently are a Ci - C4 alkyl, aryl or heteroaiyl; R^^ is hydrogen, a C] - C12 alkyl. 




lerein r' through R* each independently are hydrogen, F, CI. Br, CN. CF3, a Ci - C4 alkyl 
or', where r' is hydrogen or a Ci - C4 alkyl; X is OR* or NrV. where R* and R^ 
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14 14 14 
OH, OR orSR , where R isaCi -C|oalkyl.CF3.afive-memberedheteroaryl 

optionally substituted with F. CI, Br, CH3 or CF3, a six-membered heteroaiyl optionaUy 
substituted with F, CI Br or CH3, or an aiyl optional^ substituted with hydrogen, F. CI, Br. 
OR*^ or NR2'^ where R^^ is hydrogen or a C] - C4 alkyl; and tiie wavy Une in the structure 
5 at R^^ represents an olefin bond in either the c/j or Urmr configuration. 

66. A method of produdng a linear tt^rdic 1 .2-dihydroquinoline comprising: 
(a) acyiatinga3-nitroai^ofthefiOTmda: 



10 




with an acylating agent of the formula: 



0 



IS to yield the corresponding S-protected 3-nitroar)i; 

(b) reducing the S-protected 3-nitroaiyl to the corresponding S-proteaed 3- 
aminoaiyl; 

(c) adding an optionally substituted alfyl of the formula: 



20 
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to yidd a S-protected l^-dihydroquinoline of the foraiula: 




and 



10 



(d) cyclizing the S-protected 1,2-dihydroquinoline by first deprotecting the Z 
group and then cyclizing in the presence of a P-keto ester of the formula: 

O 0 

and Lewis acid to yield a linear tricyclic 1,2-difaydroquinoline selected fiont the group 
consisting of: 



R^ r3 



1 d3 



r»ohr' r 




r2 hR 



IS 



R« R^ r3 



O R^ R^ 




re hr 



wherdn R and R each independently are hydrogen, a Ci - C4 aUcyl, a hydroxy methyl, F, 
CI, Br, I or CN; R^ is hydrogen, a Ci - C4 alkyl, aiyl or heteroaryl; r"* and R^ each 
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indepoidently are a C| - C4 allqrl, aryl or heteroaiyl; is hydrogen, a Ci - C4 alkyl, CF3, a 
five-membered heteroaiyl optionally substituted with F, CI, Br, CH3 or CF3, a six-membered 

heteroaiyl optionally substituted with F, CI Br or CH3, or an aiyl optionally substituted with 

7 7 8 7 8 

hydrogen. F. CI, Br, OR or NR R , vAtese R and R each indq)endent]y are hydrogen or a 



.9. 



5 Ci - C4 aDcyl; R is hydrogen, a Ci - C4 alkyl, CF3, perhaloalkyl, CFjPr}^, CH2OR*® or 
or'**, where r'° is a Ci - C4 alkyl; r" and r'^ each mdependently represent hydrogoi or 
a C 1 - C4 alkyl; Z is O. N or S; X is F. a. Br, I, CN or OR^ where R^ has the same 
meaning as above; and P is hydrogen, a Ci - C6 alkyl, optionally substituted allyl. aiyimethyl, 
aiyl. or heteroaiyl. R13O0. r13c-S, r14oc-0, r1<»SC-0, RI^qc-S. r14sc-S or 
10 r14r15nc=0, where r13 is hydrogen, a Ci - C6 alkyl or peifluoroalkyl. optionally 

substituted allyl or aryl methyl alkenyl. alkynyl. aiyl or heteroaiyl. and where R^^ and R} 5 
each independemly are hydrogen, a C 1 - C6 alkyl. optionally substituted allyl. aiyimethyl, 
aiyl or heteroaiyl. 



^ ^ 67. A method of producing a linear tricyclic 1 .2-dihydroquinoline comprising: 

(a) acjdatine a 3-aminoaiyl of the formula: 




20 whh an acyiating agent of the formula: 



O 

p-^x 



in the presence of base to yield the corresponding S-protected 3-anunoaryl; 
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(b) adding an optionally substituted allyl of the fbnnula: 




r5 



S to yield a S-protected 1 ,2-dil9droquinoline.of the fonnula: 




and 

10 

(c) cyclizing the 5-protected l,2<lih)idro(|iiiiidine by first deprotecting the 2 
group and then cyclizing in the presence of a p-teto ester of the fonnula: 



O O 
R« 

IS 



and Lewis add to yield a linear tricyclic l,2Hlihydroquinoline selected from the group 
consisting of 
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R® R^ r3 



rSQHR^ R' 




R^ R^ r2 




and 



0 R^ r3 




r2 hR 



wheidn and each independently are hydrogen, a Ci - C4 alkyl. a hydroxy methyl, F, 
CI, Br, I or CN; R^ is hydrpgen, a Ci - C4 alkyl, aiyl or heteroaiy]; R* and r' each 
independently are a Ci - C4 alkyl, aiyl or heteroaryl; R* is hydrogen, a C, - C4 alkyl, CF3. a 
five-membered heteroaiyl optionally substituted with F, CI, Br, CH3 or CF3, a six-membered 
heteroaiyl optionally substituted with F, CI. Br or CH3, or an atyl optionally substituted with 
hydrogen, F. Q. Br. OR^ or NR V. where R^ and r' each independently are hydrogen or a 
C| - C4 alkyl; R^ is hydrogen, a Ci - C4 alkyl, CF3. peifaaloalkyi, CF2OR*", CH2OR'". or 
0R*° where R^° is a C, - C4 alkyl; r" and R^^ ^ independently represent hydrogen or 

a Ci - C4 alkyl; Z is O, N or S; X is F, CI, Br. I, CN or 0R^ where R* has the same 
meaning as above; and P is hydrogen, a Ci - Cfi alkyl. optionally substituted allyl, aiyhnetfayl, 
aryl, or heteroaryl. r13c=0, R13c=S, R14oC=0, R14sc=0, R140C-S, RI^sc-S or 
r14r15nc=o, where R" is hydrogen, a C] - Ce alkyl or peifluoroalkyl, optionally 
substituted allyl or aiyl methyl alkenyl. alkynyl, aiyl or heteroaiyl, and where R»4 and rJ 5 
each independently are hydrogen, a Ci - Ce alkyl. optionally substituted allyl, aiybnethyl. 
aiyl or heleroai^. 
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68. A method for detenninii^ the presence of one or more steroid receptors in a 
sample comprising combining a compound according to claim 1 with the sample comaining 
one or more miknown steroid recqitors and determining whethn said compound binds to a 
receptor in the sanq)le. 

69. A ligand-steroid receptor complex formed by the binding of a compound 
according to claim 1 to a steroid receptor. 

70. A method of purifying steroid receptors comprising combinuig a compound 
according to claim 1 with a sample containing steroid receptors, allowing said compound to 
bind said steroid receptors, and separating out the bound combination of said compound and 
said steroid recqitors. 
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